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Skirting the base the Rocky Mountains and covering the sur- 
face the plains for some two three hundred miles the east- 
ward Tertiary clays and sandstones with combined 
maximum thickness over 1700 feet. This extends from the Rio 
Grande southern Texas and beyond the northern limits 
the Black Hills South Dakota, and covers the greater portion 
the plains eastern New Mexico and Colorado, southeastern 
Wyoming and western Texas, Oklahoma, Kansas, Nebraska and 
South Dakota. Within this 1700 feet Tertiary deposits there are 
different horizons, which are usually quite distinct 
both faunally and lithologically. The more important these 
were long ago differentiated and given appropriate names Hay- 
den, Leidy, Cope, and others. exclude the Equus beds and 
certain other deposits the top, Pliocene and Pleistocene age, 
and which not fall within the limits this paper, this entire 
series rocks has been considered belong two formations, 
the White River, Oligocene, and the Loup Fork, Miocene. 
The White River, named from northwestern Nebraska 
and southwestern South Dakota, where particularly well repre- 
sented, the lowermost, and therefore the older these two 
formations. has maximum thickness about feet and 
consists for the most part very fine and usually unlaminated clays, 
with frequent lenses sandstones which places become coarse 
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appear conglomerates. Less frequently there are strata 
limestone. These are usually only inch two thickness, 
though occasionally attaining much foot. They are 
always quite limited extent laterally. 

The White River formation has been subdivided into the Titan- 
otherium and Oreodon beds, the former the base, the latter 
the top the series. The Titanotherium beds have maximum 
thickness about two hundred feet, and are composed very fine, 
white, reddish- greenish-colored clays with numerous lenses 
sandstones and conglomerates, not faunally distinguishable, how- 
ever, from the clays. The Oreodon beds, with apparently slight 
local unconformities, immediately overlie the Titanotherium beds. 
They have maximum thickness five hundred feet and consist 
brown pinkish-colored clays, banded but usually not lamin- 
ated except one two horizons where distinct lamination 
plainly visible. The clays the Oreodon beds are interrupted 
sandstone lenses, though less frequently than are those the 
Titanotherium beds, and the sandstones the upper series are 
usually much finer grain than are those the lower. Toward 
the bottom the Oreodon beds the Bad Lands South Dakota, 
there series sandstone lenses known the Metamynodon 
sandstones. These sandstones are faunally distinct from the sur- 
rounding clays. the top the Oreodon beds the same 
region, these sandstone lenses are replaced second series very 
similar lithologically the first, but quite distinct faunally. These 
upper sandstone lenses have been called the Protoceras sandstones. 
Their fauna differs not only from that the lower Metamynodon 
sandstones, but from that the adjoining clays well. While 
the Metamynodon and Protoceras sandstones are faunally quite 
distinct, both from one another and from the adjoining and under- 
lying clays, sandstones and conglomerates the Oreodon and 
Titanotherium beds, they are, far present known, 
extremely local distribution. present neither these two series 
sandstones has been recognized outside very limited area 
the South Dakota Bad Lands. they appear lenses marking 
the course ancient river channel, that Oligocene times 
crossed these plains direction almost right angles the 
present courses the Cheyenne and White Rivers, now the two 
principal streams this immediate region. the same horizon 
with the Protoceras sandstones and contemporaneous with them 
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origin, there the South Dakota Bad Lands series pinkish- 
colored nodular clays. These clays are faunally quite distinct, both 
from the adjoining sandstones and the underlying clays the lower 
Oreodon beds. Unlike the Matamynodon and Protoceras sand- 
stones, this upper series clays wide distribution and has 
been recognized South Dakota, Nebraska, Wyoming and Colo- 
rado. Dr. Matthew, his most excellent memoir the 
Fossil Mammats the Tertiary Northeastern Colorado, has very 
appropriately named these clays the Beds, from 
genus fossil mammals occurring abundantly them. 

From the above remarks will readily appear that the White 
River formation may separated faunally into three sub-equal 
primary divisions. These are, commencing with the lowermost, 

Beds, consisting 200 feet fine, white 
greenish-colored clays with numerous intercalated lenses of: 
sandstones and conglomerates, the latter not faunally distinguishable 
from the clays. 

Oreodon Beds, consisting 300 feet pinkish-colored, 
banded and frequently nodular but usually unlaminated clays, with 
less frequent lenses finer sandstones, faunally distinct and known 
the Metamynodon sandstones. 

The Leptauchenia Beds, consisting 200 feet pinkish- 
colored, often nodular and banded, but unlaminated clays, includ- 
ing the Proteceras sandstones above referred to. 

The Fork was the name given Cope series sand- 
stones and clays well represented western Nebraska and Kansas. 
This formation has since been found have very wide distribu- 
tion, and extend almost uninterruptedly all along the eastern base 
the Rockies from Mexico the Missouri River. attains its 
greatest development southeastern Wyoming and northwestern 
Nebraska, where has thickness more than 1500 feet. 

The sediments the Loup Fork formation have not been 
thoroughly studied those the White River, and their faunal 
and lithological characters are consequently less perfectly known. 
The latest attempt differentiation the various horizons within 
the Loup Fork that Darton. Chiefly lithological characters 
has divided the Loup Fork northwestern Nebraska into three 
divisions. Commencing below these are: 
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Gering Sandstones.—These consist some 200 feet 
laminated, massive and cross-bedded sandstones, found either 
conformably unconformably overlying the White River 
formation various localities western and northwestern 
Nebraska. They are well shown the mouth Monroe 
Creek cafion, some five miles north Harrison, Sioux 
County, Nebraska. Few fossils have been found these 
sandstones. 

Arikaree Sandstones.—These consist some 500 feet 
more light-gray, soft, massive sandstones, everywhere 
characterized numerous, flattened, horizontally columnar, 
hard, dark-gray concretions. These concretions have 
average vertical thickness about one they are fre- 
quently several yards width and often several hundred feet 
length. They have general northwesterly and south- 
easterly trend. The Arikaree sandstones are especially well 
developed the northern face Pine Ridge, Sioux 
County, Nebraska, and Converse County, Wyoming. 
this region these sandstones may conveniently subdivided 
into upper and lower series, easily distinguishable both 
faunal and lithological characters. ‘These subdivisions 
the Arikaree will referred and fully described later. 

Ogalalla Formation.—This consists series calcar- 
eous grits, loose brown sands and clays with occasional coarse 
conglomerates, the whole attaining toan aggregate maximum 
thickness 300 feet. the equivalent the Goodnight 
(Palo Duro) beds Texas and Kansas, and especially 
well developed western Nebraska and Kansas, between the 
Platte and Arkansas Rivers. usually referred the 
Pliocene, but portion, all it, may yet prove belong 
the Miocene. 

Returning the Arikaree formation, have already remarked 
that Sioux County, Nebraska, and Converse County, Wyoming, 
lithologically and faunally divisible into two easily distinguish- 
able horizons. Commencing below, these may named and 
characterized 

Zhe Monroe Creek Beds.—These are well shown the north- 
ern face Pine Ridge, the mouth the Monroe Creek 
cafion, five miles north Harrison, Nebraska, where they 
overlie the Gering sandstones, and are composed some 
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300 feet very light-colored, fine-grained, not very hard, 
but firm and massive sandstones. account their 
usually barren nature they have been neglected collectors, 
and very little known concerning their fauna beyond the 
fact that. toward the top they contain Promerycochcerus. 
They decrease thickness very rapidly the eastward and 
increase the westward. 

The Harrison Beds.—These are well shown the bluffs 
all the small streams that head near the summit Pine 
Ridge, the vicinity Harrison, Nebraska. They are 
also known cover considerable area the east, west and 
south that village, extending well into the State 
Wyoming. They are composed about 200 feet fine- 
grained, rather incoherent sandstones, permeated great 
numbers siliceous tubes arranged vertically rather than 
horizontally. They are further characterized the presence, 
often the greatest abundance, those peculiar and inter- 
esting, but yet not well understood, fossils known 
and considerable variety fossil mammals 
belonging characteristic Miocene genera. They imme- 
diately and conformably overlie the Monroe Creek beds and 
pass insensibly into Above these come: 

The Nebraska Beds, Scott.—These consist series buff- 
colored sandstones varying degrees hardness and un- 
known thickness, with occasional layers siliceous (not 
calcareous) grits, which protrude hard, indurated shelv- 
ing masses from the underlying and overlying softer materials. 
These beds are rich vertebrate fossils, such genera 
Cosoryx, Protolabis, Cyclopidius and Merycochcerus pre- 
They are represented various localities along 
the Niobrara River, south Harrison, Nebraska, where 
they are unknown thickness and immediately overlie the 
Harrison beds. Toward the south they pass beneath the 
Ogalalla formation. 

According the above classification all the Miocene deposits 
this region are referred the Loup Fork, notwithstanding their 
great thickness and, certain localities least, their apparent con- 
formity with the underlying Oligocene deposits, and without regard 
for the fact that throughout the lowermost 500 1500 feet these 
sediments there yet practically paleontological evidence 
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their exact age and correlation. Considering the absence 
such direct paleontological evidence, may just well con- 
tinue refer this entire series the Loup Fork; but believe 
more probable that the Gering sandstones, and perhaps portion 
least the overlying Monroe Creek beds, will prove eventually 
belong the John Day rather than the Loup Fork. The maximum 
thickness these two formations Converse County, Wyoming, 
can hardly less than 1500 feet, and almost nothing known 
the fauna this entire series. Although for the most part quite 
barren fossils, would seem that somewhere throughout its great 
vertical and lateral extent there must fossiliferous horizons, and 
that within these representatives the John Day fauna will yet 
found. The paucity these beds compared with the great 
wealth fossils the underlying and overlying deposits, have 
heretofore caused them almost totally neglected collectors. 
believe better classification these beds would obtained 
making Darton’s Arikaree with the Loup Fork, includ- 
ing within the Gering sandstones and Monroe Creek beds, cor- 
relating provisionally with the John Day. 

The following table submitted expressing the present author’s 
views the proper classification the Oligocene and Miocene 
deposits this region. based our present knowledge 
the faunal and lithological characters the various horizons 
they have been determined, chiefly northwestern Nebraska and 
southwestern South Dakota, where these deposits are best repre- 
sented and have been most thoroughly studied. 


TABLE OLIGOCENE AND MIOCENE WESTERN 
PLAINS. 
Goodnight Palo Duro Ogalalla. 
Nebraska Upper Deep River. 
Harrison Hiatus between Upper Deep 
Miocene. River. 
Monroe Creek Upper John Day and Lower Deep 


Arikaree. River. 
Gering Sandstones Lower John Day. 


Loup 


Leptauchenia Clays, including Protoceras Sand- 
stones, 
Oligocene White River. Oreodon Clays, including Metamynodon 
Titanotherium Sandstones and 
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The writer well aware that the above correlation the Gering 
and Monroe Creek sandstones open criticism, being 
present inadequately substantiated direct paleontological evi- 
dence. However, should remembered that the other hand 
there are direct paleontological evidences against such correla- 
tion, and that since sedimentation seems have been continuous 
certain localities this region, from the base the White River 
the top the Loup Fork, the John Day should represented 
somewhere the series, and that the lithological sequence, well 
the faunas the overlying and underlying rocks, point the 
Gering and Monroe Creek sandstones the logical representatives 
the John Day formation this region. 


ORIGIN THE 


Until very recently the sediments this entire series deposits 
have been very generally considered lacustrine origin, and the 
boundaries these supposed great Oligocene and Miocene lakes 
have been set forth text-books and scattered papers, and espe- 
cially the classroom lectures the subject our various uni- 
versities, with preciseness only surpassed that the modern 
geographer when dealing with existing lakes. 

The earlier writers, including David Dale Owen, King, Hayden, 
Leidy, Cope, Marsh and others, were always accustomed speak 
these deposits lacustrine, and they are present considered 
many authorities. Recently, however, their lacustrine origin 
has been rejected, least partially, considerable number 
competent observers, several whom have had most excellent 
opportunities for studying them. This especially true the 
upper Loup Fork series deposits, which has now come very 
generally considered combined lacustrine, fluviatile, 
flood-plain and origin, instead having been laid down 
over the bottom great and continuous body water, was 
formerly supposed. 

With regard the origin the underlying White River series, 
however, has been different; and with few exceptions these 
deposits are still regarded lacustrine origin. Dr. 
Matthew, article entitled the White River Tertiary 
published the Naturalist, for 
May, 1899, was the first seriously question the lacustrine origin 
these deposits. his Fossil Mammals the Tertiary 


120 HATCHER—OLIGOCENE AND MIOCENE DEPOSITS. 


Northeastern Colorado,’’ published Part VII Vol. the 
Memoirs the American Museum Natural History, Dr. Mat- 
thew has set forth additional facts favor his theory 
the origin the deposits, which, not furnishing conclusive 
evidence the correctness his theory, least make very 
clear that the lacustrine theory alone unable explain many well- 
known facts relating the nature these deposits and the distri- 
bution, condition and nature the animal remains found them. 
Johnson, his paper The High Plains and their Utili- 
zation,’’ published the Twenty-first Annual Report the United 
States Geological Survey, has entirely ignored the lacustrine theory 
the origin any the Tertiary deposits the plains, holding 
that they are fluviatile and flood-plain origin, while Dr. 
Merriam, recent paper The Geology the John Day 
rejects the lacustrine theory the origin those deposits, 
which had previously remained unquestioned. above are the 
leading authorities among those who have questioned the lake 
theory the origin these beds. the other side the lacus- 
trine origin the rocks the White River series, least, has 
been maintained Todd, Scott, Darton and others, though 
none these authorities have thought worth while support 
their contentions the production any considerable direct 
indirect evidence bearing the case. Like the earlier writers they 
have, almost without exception, set forth their views they were 
well-established facts and beyond question criticism. The fol- 
lowing quotation from Scott speaking the 
Oligocene series, page 507 his Geology, 
says: But the interior regions are extensive fresh-water deposits 
which clearly should referred and which form the White 
River stage. The largest body water this time occupied 
northeastern Colorado, southeastern Wyoming, much western 
Nebraska and South Dakota.’’ But the limits this supposed 
Oligocene lake have lately been greatly extended Darton, who 
has contended that covered all eastern and central Wyoming, 
and considerable portion Montana and North Dakota well 
that one understand where lived the terrestrial 
mammals and reptiles whose remains are now found such abund- 
ance the deposits. 

The lacustrine theory had its origin the until recently univers- 
ally accepted idea that all sedimentary rocks showing stratification 
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bedding were deposited either marine fresh waters. More- 
over the color-bands exhibited, more especially the clays the 
White River series, have been very generally mistaken for examples 
stratification and lamination, while true lamination the clays 
this series rare and usually very limited extent both verti- 
cally and horizontally. 

Dr. Matthew, his already referred to, has set forth 
very clear and concise language the principal stratigraphic and 
paleontologic evidences against the lacustrine theory observed 
him for these deposits northeastern Colorado. will the 
chief purpose the succeeding pages this paper extend these 
observations into southeastern Wyoming and western Nebraska and 
South Dakota, and record some additional facts relating the 
stratigraphy, paleontology and paleobotany the beds, with espe- 
cial reference their bearing upon the origin and mode depo- 
sition the latter. 

Matthew has already called attention the physical and topo- 
graphical difficulties, well the lack terraces and certain 
stratigraphical characters which should exist these deposits had 
their origin body fresh water size comparable with that 
outlined Scott. These difficulties, already serious, are only 
augmented the increased dimensions this lake proposed 
Darton. confine it, however, the much more restricted 
limits given Dr. Scott still have lake very considerable 
dimensions, greatly exceeding size those any fresh-water lake 
modern times, with barrier the east south retain its 
waters, without recognizable terraces about its shores, and with 
distribution materials and remains fresh water, and 
terrestrial plants and animals which are least difficult, not 
impossible, explanation the assumption the presence 
great lake. 


CHARACTER THE MATERIALS THE WHITE RIVER SERIES. 


have already observed, while discussing the classification 
the White River beds, the presence them frequent lenses 
sandstones and conglomerates. sandstone and conglomerate 
lenses are not arranged concentrically varying altitudes about the 
margins this supposed great lake, but extend greatly elongated 
and narrow lenses far out into the very centre the region which 
this lake has been supposed have occupied. They occur all 
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horizons, show frequent examples cross-bedding and their irregu- 
lar course, well the spheroidal shape the pebbles they con- 
tain,' and the increased fineness the materials which they are 
composed one proceeds from the margin toward the interior, are 
all characters strongly suggesting that they were deposited river 
channels. Moreover, the materials these sandstone and con- 
glomerate lenses are not only coarser about the western borders 
the beds, but the lenses are far more numerous that region. 
Toward the interior these lenses converge and unite without spread- 
ing out laterally, that the region lying east the Black Hills 
South Dakota, distance fifty seventy-five miles from 
the mountains, the sandstones are finer, less frequent and are sepa- 
rated greater areas fine clays, just the streams the present 
day unite and become fewer number proceed farther from 
their sources. 

The Metamynodon and Protoceras sandstones, well certain 
intermediate and underlying sandstones, present many evidences, 
like those just enumerated, which strongly suggest that they were 
deposited river channels. Taking the Protoceras sandstones 
the most favorable example, owing the greater extent which 
they have been exposed the subsequent erosion the overlying 
sediments, they are seen extend series narrow elongated 
lenses from the summit the Cheyenne and White River divide 
for several miles the southward the last-mentioned stream, 
where they pass beneath more recent deposits. Throughout their 
entire extent they exhibit frequent examples cross-bedding, 
while the sands become finer and the channels fewer number and 
broader and deeper ones goes southward toward and across 
White River. That they have been removed erosion over con- 
siderable areas lying between their present limits and the Black 
Hills evident. the summit the Cheyenne and White River 
divide there are several these sandstone lenses approximately 
the same horizon. These bear many evidences having been 
deposited the channels small streams rivers pertaining 
single drainage system, which had its source somewhere the 


conglomerate accumulated running stream can usually distin- 
guished very readily from one formed the beach lake sea, the shape 
the contained pebbles. the first instance the pebbles have been reduced 
irregular spheroids the rolling motion which they have been submitted 
the current. the second they are more generally flattened disks. 
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present region the Black Hills and was tributary much 
larger river coming from the southwest. These sandstone lenses 
appear converge and unite one proceeds toward White River, 
like the tributaries recent streams. loss understand 
how these greatly elongated sandstone lenses, confined laterally 
most only few hundred yards breadth, and necessitating the 
presence strong currents, could have been deposited the bot- 
tom great lake. For they appear not only extend quite 
across the entire region which this lake has been supposed have 
occupied, but these very similar sandstones are found inter- 
vals throughout the entire vertical and lateral extent the beds, 
although one recedes eastward from the western border they 
become less frequent and finer grain. Such difficulties those 
just mentioned, together with others referred later, long 
ago demonstrated the present writer the untenable nature 
the lake theory the origin these deposits. 

these beds had their origin great lake may very natu- 
rally asked, Where are the remains the aquatic fauna which 
lake such dimensions may very reasonably supposed have 
contained? The reply has been made, and will forthcoming 
from advocates the lake theory, that the waters this great lake 
were such saline alkaline nature that was incapable 
supporting life. Hence the absence the remains aquatic 
animals. But shall show presently that such bodies water 
did exist this region during the deposition these beds were 
not only not such nature, but that they were eminently fitted 
for the support aquatic life and did fact support such life, both 
plant and animal, great abundance. 

Again, lake deposit, how did the remains terrestrial mam- 
mals and reptiles receive their present distribution throughout these 
beds? has been maintained advocates the lake theory 
that the fine-grained, banded clays were deposited the deep and 
quiet waters the lake and the sandstone and conglomerate lenses 
along the shores and about the mouths tributary streams, while 
the preservation and distribution the remains terrestrial mam- 
mals and reptiles was accomplished the drifting about the 
lake dead carcasses brought down the Such 
theory requires conditions which are not only quite unreasonable 
but unparalleled elsewhere, both the deposits the lakes and 
seas the present day and those past geological epochs. Fur- 
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thermore not only does not account for but actually opposed 
the present distribution the fossils. If, are told, the 
fine clays were deposited over the deeper and quieter waters the 
lake and the sandstones and conglomerates about the mouths 
rivers and along the shores, why, may ask, that the former 
contain absolutely thousands the remains giant land-tortoises, 
while these not entirely absent are conspicuously rare the 
sandstones, while the few examples Trionyx, aquatic turtle, 
have, far know, all been recovered from the sandstones 
have myself collected number these latter from the sand- 
stones. the land-tortoises were brought into the lake the 
rivers, ought not expect that their remains would found 
least great abundance the sandstones the clays 
Again, while quite possible conceive even huge animal 
such elephantine size was Titanotherium having met death 
drowning otherwise near some stream, where the dead 
body inflated gases would carried out the current into the 
waters the lake sink later, allowing the bones preserved 
the clays the bottom, difficult understand how such 
examples could other than exceptional, and totally incapable 
explaining the present distribution and abundance such 
such case that just supposed seems quite probable that 
once decomposition had proceeded far enough weaken the body 
walls sufficiently permit the escape the confined gases, the 
carcass would sink the bottom and the bones the skeleton 
preserved approximately their normal position relative one 
another, just are the skeletons marine reptiles the chalk 
beds western Kansas Lyme-Regis England. this 
were the case should expect find complete skeletons least 
fairly common, but they are fact exceptionally rare, and for 
every even approximately complete skeleton found there are 
scores isolated skulls and other bones. Taking Titanotherium 
example, have myself collected nearly two hundred skulls 
this animal, while the number fairly complete skeletons pres- 
ent known may counted the fingers one hand. What 
true this animal applies likewise the others found 
the beds. 

But, will asked, the lake theory objectionable, why 
you not offer better? Such has already been done 
Matthew, and the purpose the present paper support 
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somewhat modified form the theory advanced him, 
extending his observations and adding certain additional facts 
observed the present writer and bearing directly upon the 
subject. 

Matthew’s theory the origin these deposits may best 
described his own language. Speaking the conditions attend- 
ing the deposition these beds, says: nature the 
organic remains, where such have been found, seem definitely 
negative the idea any vast lake, and favor less the theory 
series lagoons and swamps than that broad, open and com- 
paratively level plain, with shallow, probably wooded, rivers 
meandering over parts and deposits partly chiefly brought 
rivers, but large part redistributed over the higher sodded 
grassland the agency the With most the 
principal features this theory applied its author the present 
writer accord. believe, however, that the materials the 
whole partake more the nature fluviatile and 
deposits than those characteristic prairie 


PALEONTOLOGICAL EVIDENCES. 


The distribution, state preservation, nature and character 
the animal and plant remains found the clays and sandstones, 
well the distribution the latter, absolutely preclude 
bility their having been deposited vast lake and favor the 
presence streams meandering through low, broad, level, open 
wooded valleys subjected part least frequent inundations, 
conditions very similar those present prevailing the interior 
South America, about the headwaters the Orinoco, the 
Amazon and the Paraguay and Parana Rivers. 

Now evident that such conditions prevailed this region 
during the deposition the White River beds there should remain 
certain evidences concerning it, such filled-in river channels and 
small lagoons with their characteristic deposits and remains the 
animal and vegetable life peculiar each. Moreover some indica- 
tion least the forests should remain and found somewhere 
this vast region. With these and many other points constantly 
mind the writer passed considerable portion the seasons 
1g00 and exploring these deposits. Particular attention 
was given ascertaining whether not they contained aquatic 
fauna and flora. The sandstone lenses were especially examined 
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with reference this, for whether the deposits whole were 
lacustrine origin not, there could little doubt the 
aqueous origin the sandstones. Though for the most part 
remarkably barren aquatic life, remains Trionyx, fishes and 
crocodiles were found, and one locality the casts unios were 
observed great numbers. search the clays the Titano- 
therium and overlying Oreodon beds was rewarded with greater 
success, for numerous thin layers limestone, varying thickness 
from fraction inch foot more and always limited 
areal extent, were discovered many horizons rich the remains 
fresh-water plants and mollusca, such characteristically shallow- 
water forms Chara, Physa and Planorbis occurring 
the greatest abundance. have submitted these mollusca Drs. 
Dall, Pilsbry and Stanton, and all have assured that they belong 
species inhabiting swamps and small ponds, and could not have 
lived the midst great lake; while Dr. Knowlton, who has 
examined the plants, finds great abundance the stems and seeds 
Chara, which, all know, distinctly inhabitant small 
springs, shallow ponds and brooks. The presence these thin 
limestone layers with such characteristically swamp plants and 
mollusca are Chara and Physa various horizons throughout the 
White River series, and the very midst the region which was 
supposed have been occupied great lake, and intercalated 
with the clays which advocates the lake theory maintain were 
deposited the deep and quiet waters, would appear preclude 
the possibility the existence such lake White River 
times. Moreover remains forests were found several places 
and different horizons throughout these beds. various locali- 
ties the Hat Creek basin Sioux County, Nebraska, discov- 
ered remains the silicified trunks trees and seeds belonging 
especially Hickoria and Celtis. These were found various 
horizons from the middle Titanotherium beds the very top the 
Loup Fork. And South Dakota, some twelve miles north 
White River, opposite the mouth Corn Creek, discovered the 
remains inconsiderable forest. Here the upper Titano- 
therium beds and lower Oreodon beds there occur, actually 
hundreds, the silicified stumps and partially decayed trunks trees, 
weathering out the fine clays these deposits. was notice- 
able that only the knots and lower stumps had been preserved. 
Nothing like complete trunks were observed, and the entire 
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aspect was that the remains dead and decayed forest the 
margin some stream, where only the less destructible knots and 
stumps would endure sufficiently long finally covered and 
preserved. this same region there were discernible certain 
strata which seemed indicate that during the deposition these 
beds there had been several horizons accumulation vegeta- 
ble mould humus, and Dry Creek, some five miles northeast 
Chadron, Dawes County, Nebraska, observed near the base 
the Oreodon beds stratum some two feet dark-colored 
humus, clearly indicating that this region had not been occupied 
great lake while this stratum was being deposited. 

The advocates the lake theory have always maintained that 
the fine clays the Oreodon and Titanotherium beds were 
deposited the deep and quiet waters the lake, explaining the 
absence the remains aquatic fauna, such lake 
great dimensions might all reason expected maintain, 
the theory that this lake was such saline alkaline nature 
render its waters uninhabitable crocodiles, turtles and fresh- 
water fishes. But have shown that the remains such animals 
occur, though sparsely, wherever there evidence sufficient 
water maintain them. The character and abundance the 
mollusca and aquatic plants found the thin limestone lenses 
throughout the clays show that such bodies water were pres- 
ent, although limited area, were eminently well adapted fresh- 
water life. The great abundance land-tortoises the clays and 
their almost complete absence the sandstones very strong 
not positive evidence that the former were not deposited the 
bottom great lake, for not believe that any one will 
assume explain the present distribution the remains these 
land-turtles the lake theory. After careful consideration 
the materials composing the White River deposits and the distribu- 
tion and character the fossils throughout the sandstones, con- 
glomerates, clays and limestones, the present writer believes that 
the sandstones, conglomerates and portion the clays were 
deposited river channels, while the limestone lenses, rich 
the remains aquatic plants and mollusks, originated shallow 
ponds and lakes scattered over the higher table-lands and the broad 
flood-plains the rivers, where for the most part the finer clays 
were deposited occasional inundations and through the agency 
the winds. Such the origin the White River 
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beds appears the writer not only harmony with all the 
observed facts, but moreover the conditions which presupposes 
are paralleled existing conditions other parts the earth’s 
surface. 

The following description the conditions present prevailing 
about the sources the Parana and Paraguay Rivers central 
South America has been furnished Mr. Smith, 
who has spent several years that region and has had exceptional 
advantages for studying the physical conditions that obtain about 
the headwaters these streams and their tributaries. says: 

Ascending the River Paraguay from Asuncion, the river hugs 
the higher lands the eastern Paraguay side separated from 
them strips alluvium. the western Chaco side the 
ground always low and flat, hardly above reach the annual 
freshets and proportionally little lower toward 
During the rains water covers large spaces these flatlands, but 
does not come from the river and gradually drained away 
after the rains cease. Above the mouths the Vermejo the 
Chaco bank first covered with low forest; farther north 
great areas have scattered growth Caranda palms with grass 
beneath, but with other vegetation. The Chaco plains extend 
far inland the table-land Bolivia, which said fall abruptly 
the plain. 

latitude 21° 40” the river flows through narrow pass, 
the dos Morros, between two rocky hills. The hill the 
eastern side connected high ground with the Brazilian table- 
land. That the western side appears from the river form one 
number isolated hills which rise from the Chaco plain. 
may be, however, that there rocky ground extending westward 
the Bolivian table-land, and perhaps connected with the Corumba 
hills. This region, however, practically unexplored, and nothing 
definite can said about it. there connection with the 
Bolivian highland, the basin the upper Paraguay completely 
enclosed like lake, with only the narrow outlet the Fecho dos 
Morros. the hill the western side isolated, probably 
one chain which extends inland and imperfectly closes the 
Paraguay basin this side. 

Above the Fecho dos Morros the character the vegetation 
changes; the Caranda palms disappear; there left only open 
grassland, with lines bushes here and there and often thin 
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fringe forest the river bank. The river the flood season 
covers these lands almost entirely. must remembered that the 
upper Paraguay rises about thirty feet annually. 

All the flatlands above the Fecho dos Morros Villa Maria— 
over four hundred miles direct line—are subject river floods, 
and these are deepest toward the north. The width the flood- 
plain the mouth the Lourengo can hardly less than one 
hundred and fifty miles from the rocky lands the east the base 
the Serra dos Dourados. The whole region labyrinth 
lakes, ponds, swamps, channels and islands grassy plain, the 
only forest being near the river. had fine view this plain 
from the foothills the Dourados; even the flood-plains the 
Amazon cannot compare with its tangle land, water and 
marshes. Only the most experienced canoeman can thread his way 
through it; generally travelers trust the Indians, who are 
the only inhabitants the region and literally live canoes. 
Castelnau was lost there and only found the river channel with 
great difficulty. were lost partly lost for few hours, though 
had three experienced hands. 

This the region called Lake Xaraés, Charaés, the old 
explorers Brazilians called the Pantanaes, literally The Marshes. 
Even low water least one-fourth flooded: when the 
river its highest the whole plain vast lake covered with 
floating grass and weeds; possible pass almost straight 
across canoe, though with great difficulty. Only few 
islands remain here and there; jaguars, deer and animals 
take refuge them, and they are favorite hunting grounds 
the 

rainy season from October April, the heaviest rains 
being toward the last; the small rivers from the highlands are 
flooded March and April, and pour their waters over the flood- 
plain. But takes long time for these waters spread over 
the plain. Consequently the highest waters the plain are 
July and August. Then they gradually drain away through 
the Fecho dos Morros, and the lowest waters are found about 
February. 

The eastern and northern sides the flood-plains are bordered 
low rocky lands which extend for few miles inland: then they 
rise precipitously 1500 1800 feet the Brazilian plateau. The 
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line precipices forming the plateau may traced from Villa 
Maria near Miranda. 

the Dourados side the case different. Long bays the 
flood-plain run back among the hills and often contain lakes 
considerable size. The Dourados chain itself narrow and the 
other side are more floodlands, the region called ‘‘Ceo 
the Brazilians. The Brazilian-Bolivian Boundary Commission tried 
pass over this land but had turn back. 

The Paraguayan flood-plains are connected with the 
region several strips which cut the Dourados chain. the 
Dourados are like chain islands. 

narrow neck rocky but low land divides the Paraguayan 
flood-plain from similar plains the Guaporé; those the 
Guaporé are continuous the junction the Madeira where 
there are beyond that flood-plain extends the Amazon, 
broadening out. The Amazonian plain connected much the 
same way with the Orinoco. The Orinoco, Amazon and Paraguay 
are like each other their flood-plains, which broaden out 
ascend the rivers. 

Except for single break the Fecho dos Morros (which may 
not continuous wall) great plain stretches from Villa Maria 
Rosario and beyond. The Xaraés, Chaco and Pampa differ 
only their relations the river floods. The pampas are above 
reach the floods the Chaco plains are also above the floods, but 
low that the water drains off slowly; the Xaraés are covered 
high water. The Paraguay and its continuation, the Parana, cut 
deeper and deeper into the plains they flow southward, 
hence the differences physical features, which are more apparent 
than 

From the above description will seen that the flood-plain 
the Paraguay the mouth the has width 
one hundred and fifty miles and that broadens ascend the 
river. well-known fact, stated Mr. Smith, that the 
flood-plains the upper Paraguay, Amazon and Orinoco Rivers 
are confluent, and that vast region about the headwaters those 
streams possesses physical conditions every way similar those 
just described obtaining over the flood-plains the upper 
Paraguay. Here appears the present writer have region 
equal greater area than that occupied the Oligocene and 
Miocene deposits our Western plains, with all the physical 
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conditions necessary for the deposition and present distribution 
the sandstones, clays and conglomerates, together with the preser- 
vation remains the faunas characteristic each. 

Many have noticed and Prof. Todd has recorded the 
presence great deposits bones various localities the 
White River beds. describes them literally covering the 
ground places where they have weathered out over areas 
frequently more than acre extent. not only difficult, 
but think impossible account for these accumulations bones 
terrestrial animals the bottom and the very middle 
great lake. Since the surrounding clays are usually almost destitute 
bones, difficult understand how the dead carcasses 
many animals were driven drawn magnet limited 
area. Accepting the other theory, however, have seen how 
during the rainy season the deer, tapirs and other animals are 
driven the islands over the flood-plains the great South 
American rivers. Since exceptionally high freshets the lower 
these islands become submerged not difficult understand how 
great numbers these animals must annually perish, and indeed 
well-known fact that frequently great numbers them are 
caught low islands and, driven the rising waters more 
limited confines, they are finally all drowned when the island 
becomes entirely submerged. such similar conditions the 
great deposits bones the Oligocene and Miocene deposits 
the West may owe their origin. have frequently observed these 
deposits, though not covering great area that recorded 
Todd, and have always without exception noted that the 
Oligocene beds they occurred the very fine clays, while the 
upper Miocene deposits they occur the finer sandstones. 
Although bones are fairly abundant the sandstones all these 
series beds, never observed these extremely rich deposits the 
coarse sandstones conglomerates. 

The above facts, together with those brought forward Dr. 
Matthew, have driven me, contrary earlier opinion, reject 
the theory great lake and accept that small lakes, flood- 
plains, river channels and higher grass-covered pampas the 
conditions prevailing over this region Oligocene and Miocene 
times. 


CARNEGIE March 1902. 


THE MOLLUSCAN FAUNA THE PATAGONIAN 
TERTIARY. 


VON 
(Plate XIX.) 


(Read April 1902.) 


During the last ten years the exploration the Patagonian and 
Argentine Tertiary been very actively prosecuted, but the 
results the new studies have not always represented genuine 
progress. 

This refers particularly the deposits Entre Rios, which 
Alessandri regarded Eocene from his studies Selachian teeth, 
while Smith Woodward, reéxamining the same material, came 
the conclusion that this formation Miocene Pliocene. The 
study the Mollusca the Entre Rios beds led the opinion 
that they are Miocene, while Borchert, view the large propor- 
tion recent species this fauna, refers the formation the 
Pliocene. 

Having disposal one the best collections marine 
shells from the Brazilian and Argentinian coasts, have carefully 
examined Borchert’s work. This author has had access much 
richer collection Entre Rios mollusks than myself, which are 
represented well-preserved examples some species—e. Cardium 
magnum Born—of which have seen only casts. This circumstance 
does not, however, entirely explain the divergence our opinions, 
which rather due number incorrect determinations 
The small shell which believes Dione purpurata 
Lam. not referable that species. The opinion that the young 
shell differs outline from that the adult refuted the large 
series specimens collection. not reasonable attach 
much importance such young shells, especially represented 
only single specimen. 

Cryptogramma not this species all, but 
different and extinct species, characterized its numerous coarse 
concentric ribs, also numerous radiating Beside these 
two species, the following are certainly erroneously determined 
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Lithodomus patagonicus Solecurtus platensis 
Modiola Lam. prunum Gm. 
Nucula puelchana Columbella acuta Stearns. 


Tivela argentina Sowb. 


the nineteen species which the author regards still existing 
least nine are incorrectly determined. Admitting that the 
remaining ten species are accurately determined, the proportion 
living species the Parana formation 60, per cent. 

Borchert’s attempt prove that the Parana formation Pliocene 
d’Orbigny, Philippi and von Ihering, all whom were well 
acquainted with South American marine Mollusca, both recent and 
fossil. must continue regard the formation 
Miocene, whi/e the Pliocene Argentina represented the south 
the Cape Fairweather and the north the Tehuelche 
the latter the new collection Carlos Ameghino 
contains instructive representation, with many new species 
Pectinide, and 

From the marine deposits the upper part the Pampean 
have relatively large collection. the species 
are all still living, obliged present the Pam- 
observe that this formation are two different horizons, the older 
which contains Ostrea arborea Ch., Purpura L., 
and other species now common the Brazilian coast, but which 
are wanting the later horizon, where they are replaced Ostrea 
puelchana and other Patagonian species. 

With regard the Patagonian formation, many new forms are 
large collection sent this year Dr. Floren- 
tino Ameghino, and gathered his brother Carlos the years 
1899 and great collection contains representatives 
three different faunas, but the greater part comes from the 
Patagonian formation. studied many important collec- 
tions from this formation, and friend Dr. Ortmann has 
also discovered many new forms the collections the Princeton 
Expedition, was very surprising find great number new 
and interesting forms this new collection. reserve the descrip- 
tion these new species until Ortmann’s report has been pub- 
lished, and describe here only two the most striking new species. 
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NAUTILUS CAROLI-AMEGHINOI, sp. nov. 
(Plate XIX, Figs. 2.) 


Nautilus testa suborbiculari, imperforata, levi, suturis simplicibus, 
siphone interno, fundo fossz latz situ. 


The shell, which filled with matrix and not very well preserved, 
suborbicular shape, subcompressed and much enlarged toward 
the aperture. The outer peripheral part the shell rounded, 
smooth and with simple sutures. There umbilicus, but pit 
the central point origin the outer lip the body-chamber. 
this groove, the wall which covers the umbilicus, there is, 
opposite the origin the outer lip, crista, the prolongation 
which passes into the dorsal wall the body-chamber. The siphon 
placed the bottom large and deep hollow, which has 
internal situation—that say, nearer the dorsal than the 
ventral external margin the septum. 


Measurements. 


take great pleasure dedicating this new species, which the 
first representative the class Cephalopoda from the Tertiary 
Patagonia, Mr. Carlos Ameghino, whose excellent work the 
geological exploration Patagonia appreciate very highly. 

Locality Golfo San Jorge, Cabo Tres Puntas. 


NEOINOCERAMUS AMEGHINOI, gen. sp. nov. 
(Plate XIX, Figs. 4.) 


Testa solida, compressa, oblique-ovata, antice posticeque paullulum 
hiante, concentrice laminato-costata, laminis altis subreflexis 
distantibus, auriculis anticis magnis, 
posticis minoribus area ligamentale lata brevi. 


The shell large, solid, very obliquely ovate, slightly compressed 
and gaping both sides. The anterior lateral margin convex, 
passing gradually into the arched ventral margin; the posterior 
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margin concave below the posterior auricle, then becoming 
convex, passes gradually into the arched ventral margin; the 
ventral extremity obliquely produced and convex. The outer 
surface provided with numerous concentric ribs, which are three 
four millimetres high and slightly reflected along the free 
margin the number these lamellz amounts eighteen the 
ventral half the shell; the upper dorsal half somewhat 
defective the central part. The distance between the ribs is, 
general, equal their height, but there some irregularity their 
size and spacing. Between the ribs the surface the shell 
smooth. 

The ligamental area, which thirty millimetres length, 
destroyed the central part, also the umbo, the situation 
which must have been nearly central. The posterior auricle 
small, but well developed the anterior broken away, but must 
have been much larger than the posterior. The lateral remnants 
the ligamental area are strong, eight millimetres broad and 
obliquely striated narrow grooves, separated small ribs, which 
are the direct continuation the ribs the outer surface. 
remarkable fact that the concentric ribs the outer surface not 
converge toward the umbo, but toward the dorsal margin the 
ligamentous area. The inside the shell shows the simple pallial 
line, which distant seven millimetres from the anterior lateral 
margin and twenty millimetres from the ventral margin. Behind 
the posterior auricle the shell slopes abruptly toward the margin, 
while the anterior margin the transition gradual. impos- 
sible recognize the muscular impressions. 


Measurements. 


Length, from anterior auricle posterior ventral 


Another specimen, represented only the ventral extremity, 
must have had length least 150 millimetres. 

Locality Golfo San Jorge, east Punta Nova. 

Formation Lower part the Patagonian. 

not easy define the systematic position this species, 
because the umbo and the central part the ligamentous area are 
wanting. The multivincular ligament, the oblique-ovate shape and 
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the concentric ribs indicate relationship the genus 
from which however distinguished the short and broad liga- 
mental area and the well-developed auricles the dorsal margin. 
regard the species therefore the representative new genus, 
which offer the following diagnosis. 


NEOINOCERAMUS, gen. nov. 


Genus Aviculidarum testa oblique-ovata, biauriculata, 
concentrice costata, cardine recto, crasso brevi oblique-sulcato. 


believe this genus nearly allied the species 
which are exclusively Mesozoic. Although, because the 
incomplete preservation the specimen described, the systematic 
position the genus not definitely fixed, there can doubt 
that this species represents one the most remarkable discoveries 
Mr. Carlos Ameghino’s later expeditions. 

have much pleasure dedicating this exceedingly interesting 
species friend Dr. Florentino Ameghino, not only appre- 
ciation his excellent work, but also 
acknowledgment the liberality with which has confided 
the study the invertebrates his collection, permitting the types 
remain the Museu Paulista, which for this reason possesses the 
finest existing collection Patagonian invertebrates. these two 
new species, one the first representative the Cephalopoda from 
the Tertiary Patagonia, the other new type Pelecypoda, 
nearly allied the Mesozoic genus ‘The collection 
also rich Corals and among the latter, the study 
which have entrusted Mr. Loriol Fort, are also Crinoidea. 


With reference the paper Mr. Hatcher, have examined 
the question the significance the Patagonian and Suprapato- 
gonian beds, which Mr. Hatcher regards only different facies 
single formation. The fact that some species are common both 
horizons and that the number such common species increases 
with the progress investigation, induced for time agree 
with Mr. Hatcher’s opinion. was therefore importance for 
reéxamine the question with reference the new material, 
which was not derived from Santa Cruz, but from northern Pata- 
The result was not favorable Mr. Hatcher’s views. This 
may seen from paper The History the Argentine 


WON IHERING—MOLLUSCAN FAUNA PATAGONIA. 137 


Oysters,’’ which will soon published the del 
Museo Nacional Buenos Aires. the species 
those Struthiolaria are also characteristic fossils the Patagon- 
ian and Suprapatagonian beds, which represent two different sections 
one great formation. 

great interest this new collection are the fossils from the 
Pyrotherium beds, collected the Rio Chico, tributary the 
Rio Chubut, and the Golfo San Jorge. Among the mollusks are 
characteristic concors and pyrotheriorum and 
Ostrea ameghinot. species characteristic the Patagonian 
formation only two occur: Cardita patagonica Sow. var., and 
Rhynchonella plicigera Among the new species may men- 
tioned Bouchardia patagonica, malaspina, Struthiolaria 
striatissima and Rostellaria cossmanni. The last-named species 
representative genus which does not occur the other 
Patagonian Tertiary formations. this collection there are 
neither existing nor Mesozoic species, and therefore believe the 
Pyrotherium beds Eocene, while Florentino Ameghino regards 
them Cretaceous. 

The general results given paper the Revista Museu 
Paulista, Vol. (abstract English, 372 ff.), have not been 
essentially changed, either later investigations those 
Dr. Ortmann. therefore singular that Mr. Pfeffer has, the 
past year, repeated his erroneous theory the existence uni- 
form Eocene marine fauna. Even leave out account the 
Eocene formations Patagonia, Chile and New Zealand, must 
consider such elementary faunistic facts the distribution the 
Nummulites, which the northern hemisphere extend from North 
America Europe and Asia far the Sunda Islands, while they 
are wanting the southern hemisphere. These facts cannot 
explained supposed differences temperature, but only 
geographical modifications, for the study which knowledge 
the Tertiary Mollusca offers one the most important means. 


SAo October 28, 


SPECTRA GASES HIGH TEMPERATURES. 


PROF. JOHN TROWBRIDGE, CAMBRIDGE, MASS. 


(Read 1902.) 


seems highly appropriate that should speak Phila- 
delphia, the home Benjamin Franklin, researches elec- 
tricity, and that should bring the attention scientific men 
here for the first time some remarkable results the science 
which Franklin was pioneer. 

the Jefferson Physical Laboratory Harvard University 
there Franklin electrical machine, which was ordered for the 
College Franklin when was one the Commissioners 
Paris. One can with great labor produce means thin 
spark perhaps one inch length. the same laboratory have 
storage battery twenty thousand cells which, with suitable 
transformers, will generate spark six and one-half feet length, 
voltage over six million. 

this practical age, especially America, one immediately 
asked, What the use this great spark?’’ Probably similar 
question was asked Franklin regard his smaller manifestations 
electricity, and shall ask you reflect upon the developments 
electricity since his time—the telegraph, the telephone, the 
lighting cities, the trolley, the X-rays—and answer for me. You 
will remember, too, that Franklin, fearing ridicule, which can 
charitably think generally arises from lack imagination, tried his 
kite experiment secret. have not hesitated build the largest 
electrical plant present existence for the scientific study 
electricity, feeling sure that could reach unexplored and 
hope that some results which shall communicate you 
will considered scientific importance, and will show that 
have reached such field. the first place, Franklin would see 
spark six feet length veritable flask lightning, brought 
out the skies into laboratory where can studied all 
times and under almost any imposed conditions. have 
that these long sparks not encounter, speak, any greater 
resistance passing through the air than sparks one inch length. 
The entire current used propelling the electric cars this city 
can pass along the path opened these long sparks without suffer- 
ing hardly appreciable diminution. rarified hole seems 


bored, speak, the air, through which, means water 
vapor, what call electricity passes with loud explosion. wish 
emphasize this fact speaking the scientific results which 
have reached with this large electrical plant. believe that have 
proved that water vapor essential for the passage electricity 
through the air gases. Just certain degree moisture 
necessary for chemical reactions, water vapor essential for the 
discharge electricity through gases. believe that have never 
been able obtain perfectly dry gas; and should succeed 
the future, such gas would perfect electrical insulator. 

Since the time Franklin, the subject spectrum analysis has 
been developed. could study electricity only means his 
eyes. With the spectroscope, however, now see instead 
blinding flash white light, lights many colors—in other 
words, spectrum extending from red light violet light, traversed 
many bright lines which are due the vibrations the mole- 
cules the components the air. These molecules are invisible 
until revealed electricity. The large storage battery have 
had constructed enables explore new field electrochem- 
istry, revealed the motions the smallest particles matter 
the world particles which are everywhere about us, but are only 
evident when agitated discharge electricity. can surely 
claim have subjected gases the highest temperature that has 
been hitherto reached with this interesting result, that the spectra 
oxygen, hydrogen, nitrogen, the main components the air, 
contain the same spectrum, which that water vapor. 
modification the strength the discharges, one can pass from 
the blue spectrum argon the red spectrum this gas, which 
was discovered Lord Rayleigh, even tubes filled with hydro- 
gen. This result accomplished powerful dissociation 
the small amount air which always present glass tubes, 
even when great care taken preparing the hydrogen. have 
obtained many such singular dissociations hydrogen tubes which 
have been unsuspected. 

Another important fact has been revealed the passage pow- 
erful discharges through glass tubes filled with rarified gases. 
have discovered rate molecular vibration which the photo- 
graphic plate apparently inactive. All gases give bright lines 
their spectra, and consequently these bright lines are dark lines 
the photographic negative. have discovered dark lines the 
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spectra gases which give, therefore, bright lines the negative; 
that is, they not change the silver salt. This discovery, think, 
great importance, for shows that there are rates vibration 
which the photographic plate does not respond. imperfect 
science well art, and does not give complete history 
the stars, the temperatures which are probably much higher even 
than those which have reached. These dark lines are not due 
what called solarization absorption. The solar spectrum 
thus probably far more complex even than have supposed. This 
new field what may called destructive dissociation gases 
which working, promises lead many important results 
the new science electrochemistry. 

Trowbridge projected some lantern slides the spectra 
gases obtained with the discharges from the large storage battery, 
which showed the universal spectrum water vapor and the re- 
markable dark lines which had spoken.—THE SECRETARIES. 


THE INFLUENCE ALCOHOLIC INTOXICATION UPON 
CERTAIN FACTORS CONCERNED THE PHENOM- 
ENA AND BACTERIOLYSIS. 


PRELIMINARY NOTE, 
(FROM THE LABORATORY HYGIENK, UNIVERSITY PENNSYLVANIA. 
(Read April 1902.) 


1896 one (A. A.) published the results investi- 
gation upon the influence alcoholic intoxication resistance 
that paper attention was directed the fact that 
the susceptibility rabbits certain types infection was 
markedly increased through the influence prolonged alcoholic 
intoxication. These results have been fully confirmed 

the time the results were published fully satisfactory expla- 
nation the mechanism this phenomenon was available, though 
several suggestions were offered, viz., the reduced resistance may 
referable the local action the alcohol upon the gastric mu- 


Laitinen, Societatis Scientiarum Fennica, Tom. xxix, No. 
1900; also 1900, Band 34, 206. 
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cous membrane, thereby impairing the nutrition the animal 
such extent create conditions analogous starvation, 
diminution the alkalinity the blood through the acids result- 
ing from the oxidation the alcohol—such reduction alkalinity, 
though slight, has since been shown Laitinen occur; or, 
the remote action the alcohol the nervous system. The value 
neither these hypotheses was, however, susceptible ready 
determination, that the matter rested there for time. 

During the past three four years series brilliant investiga- 
tions, especially Bordet, Buchner, Metschnikoff, Ehrlich and 
Morgenroth and their associates, upon certain physiological phe- 
nomena peculiar the blood and other fluids the body, have 
acquainted with many hitherto obscure and unknown phases 
the subject. One these newly discovered blood reactions seemed 
especially adapted the solution, part least, our problem. 

has been demonstrated the investigators named that 
animal may rendered immune from the intoxicating effects 
the blood another species; that when such immunity estab- 
lished the blood serum the immune animal rapidly and com- 
pletely dissolves the erythrocytes the alien blood, even when 
mixed with them test tube that such immune 
serum heated for thirty minutes loses its 
lytic and that the power hemolysis once restored 
the heated serum the addition few drops serum from 
anormal mammal. These reactions are believed occur through 
the agency two bodies present the serum—the one body re- 
body the other complementary something, perhaps ferment, 
common all mammalian serums, that destroyed heat. The 
property fixing the invading cells (in this case the blood cells 
another species) the one hand, and the complementary, ferment- 
like body the other, bringing and holding them together 
way most favorable the destructive action the ferment upon 
the invading cell. The destruction bacteria the fluids the 
body thought take place analogous manner, being as- 
sumed that the blood are having the property 


hémolytique, Substance preventive, Immune 
Amboceptor, Philocytase, Desmon, Copula, Substance sensibilisatrice, Fixateur- 
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fixing, the one hand, bacteria, and the other comple- 
having the power destroy such bacteria, the relation 
receptor bacteria and complement being both cases specific. 

The question under consideration was: 

the sera animals under the influence alcohol for 
varying lengths time, but otherwise normal, restore heated 
immune serum its hemolytic activity the same way done 
the normal sera non-alcoholized 

will, then the action alcohol upon the animal organism 
plainly not evidenced through reduction the amount the 
complementary substance necessary normal resistance and 
immunity. will not, then the reverse must the case. 

Should the serum animals under the influence alcohol prove 
treated, then there some justification for the belief that the re- 
duction resistance bacterial infections, noted our work 
1896, may due the suppression (in part whole) com- 
proteolytic ferment’’ (?) that constitutes one 
the natural defenses the body against the invasion infective 
bacteria. Without discussing our results detail, suffices say 
that found number animals daily intoxicated for period 
about three weeks, the amount their sera 
from fifteen twenty-five per cent. less than that normal 
sera, determined the power reactivate heated immune 
¢., restore its hemolytic properties, result that 
regard fundamental importance explaining (in part 
least) the results investigations made 1896. 

the course this work number important collateral 
questions arose, the most significant which being whether 
the effect noted could interpreted general reduction 
all complementary the blood, only reduc- 
tion single complement specifically concerned the phenom- 
enon but their solution yet only the initial 
stages, scarcely necessary introduce them this time. 


believed Erhlich and Morgenroth and their associates that the blood 
contains multiplicity complementary elements, each one which specifi- 
cally related particular receptors and particular irritants and intoxicants 
while Buchner, Bordet, Metschnikoff and their adherents contend that the 
plement, designated Buchner and Bordet and Metschnikoff 
“cytase,” single substance possessed affinities. 
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BRIEF ACCOUNT THE DISEASE KNOWN 
OSTEITIS DEFORMANS. 


PROF. WILSON, M.D. 
(Read April 1902.) 


will, trust, acceptable the Society communicate 
some facts regard rare disease the bones. 

This affection was first described Sir James Paget, the 
Transactions the Royal Medical and Chirurgical Lon- 
don, 1877, under the title Form Chronic Inflammation 
Bones—Osteitis Deformans.’’ the five cases which formed the 
basis that communication, Paget was able add 
eighteen further instances the disease which had studied. 
Other cases have been observed Great America 
the present time eleven cases have been reported; number 
France, and few elsewhere the Continent Europe. 

is, however, probable that osteitis deformans much more 
common than the number the published cases would indicate. 
the preliminary program the Association American Physi- 
cians just issued two new cases are announced. The fact that the 
disease remained long undescribed and now seldom recognized, 
due not much the infrequency its occurrence the 
trifling subjective symptoms which attend their complete 
absence, its insidious development and slow progress, and the im- 
munity the bones the hands and feet. The sufferer from 
osteitis deformans may develop advanced changes the skeleton 
before the deformities attract his attention that his friends. 

The deformities some instances affect only limited number 
the bones, more commonly most them. the fully developed 
disease they are usually symmetrical remarkable degree. 

They consist the following changes the skeleton: 

Thickening the bones the skull and alteration its 
shape. The calvarium becomes flattened, the brow broad, the 
parietal regions prominent. The general circumference increased 
that the patient has wear larger cap than formerly. The 
bones the face remain unchanged, that the facies assume 
triangular outline, the base being the brow, the apex the chin. 

The spine becomes stiffened and curved. There marked 
cervico-dorsal kyphosis, with compensating lordosis the lower 
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dorsal and lumbar spine. consequence this change the 
spinal column the head carried forward and lower than normal, 
and the height the patient reduced—a reduction much in- 
creased the curvature the bones the lower extremities and 
amounting some the cases six seven 

The clavicles are prominent and thickened, the chest short and 
narrow, the abdomen short and broad and the pelvis wide and low. 

Associated with these changes are marked deformities the long 
bones the extremities. The humerus thickened and enlarged 
its surface irregular, and the shaft markedly curved, the con- 
cavity presenting toward the flexor surface. The ulna and radius 
show similar deformities and are strongly bent and twisted. The 
bones the lower extremities are deformed and bent like 
manner. The femur, tibia and fibula are bent outward and forward. 

fully developed cases the patients bear curious resemblance 
each other. The diminution stature causes the arms appear 
disproportionately long—like those the anthropoid apes. 

The disease usually makes its appearance middle life and 
mostly unattended subjective symptoms, although some cases 
rheumatoid pains have been present the outset. has con- 
stant relation any particular visceral nervous pathological 
process, nor malignant disease was one time thought. 
have called attention the high grade muscular atrophy present 
well developed cases. 

Paget, whose name has been given the disease and whose 
original description remains the best that has thus far appeared, 
regarded the changes the bones inflammatory, and Butlin’s 
account the histological changes lends support this opinion. 

The process consists progressive absorption bone tissue 
which becomes porous and the coincident formation 
new bone, which remains for time uncalcified that abnormal 
curvatures develop, and finally dense calcification the subperiosteal 
layers the overgrown and deformed bones. The marrow under- 
goes fibrous changes. The pathological changes have been espe- 
cially studied Butlin, von Recklinghausen, Stilling and Packard 
Steele and Kirkbride. 

The etiology the disease involved complete obscurity. 
state that due trophic derangements mere general 
restatement the facts. 

The hypertrophic changes the bones extremity, which 
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have been shown Schiff, Vulpian and Philipeaux follow the 
section the nerve supply, cannot regarded analogous 
process and are not invariable. 

Two views suggest themselves: Osteitis deformans may due 

Infection some organism, the action which bone 
tissue especially or, 

the default some physiological principle which nor- 
mally regulates and limits the growth bone. 

Either these views may serve working hypothesis for 
investigations into the cause the disease. 

This affection has points similarity with osteomalacia, leonti- 
asis ossea, acromegaly, gigantism, arthritis deformans and rickets, 
but differs from them all essential particulars. 

treatment has been any service arresting the progress 
the disease. 


SCIENTIFIC NATURALISM FATALISM 


ONE-MINUTE PAPER. 
WILLIAM KEITH BROOKS, 
(Read April 1902.) 


Berkeley pointed out long ago that all the phenomena nature 
may expressed terms motion. The progress science 
teaching this truth, and thus bringing point view 
which Hume has indicated these words: The necessity any 
action, either body mind, not the object which ex- 
hibits the action, but the 

Scientific predictions are based upon our well-founded confidence 
that the order which have discovered nature the past will 
continue the future; but physical analysis neither answers nor 
asks why nature should orderly, what has made its 
purposes, the notions agency and efficiency and causation are 
irrelevant and useless, because the notion necessity something 
that ourselves project into nature and not anything that find 
nature. 

agree with Hume, think must, does not his state- 
ment carry with it, its complement and counterpart, declara- 
tion this effect: Freedom willing and doing, there such 
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freedom, not the spectator who considers the action, but 
the agent? 

our failure find proof freedom our bodily machinery 
and its activity anything more than should look for freedom 
not the spectator, far forth merely spectator and 
not 

the certainty scientific predictions does not imply necessity, 
and freedom willing and doing not the spectator, are 
not led agree with Berkeley, that and necessary are 
very different, there being nothing the former notion which im- 
plies constraint, and which may not consist with man’s being 
accountable for his 

physical necessity not nature, but the spectator; 
freedom not the spectator, but the agent; the certainty 
scientific predictions does not imply constraint ;—does not the 
controversy about necessity and freedom come end for the 
man science? Does science afford any ground for controversy 


CLASSIFICATION ECONOMIES. 
PROF. LINDLEY KEASBEY. 
(Read April 1902.) 


Economics has with the weal relation between life and the 
environment. From life, the one hand, emanates demand for 
well-being from the environment, the other hand, derived 
the supply useful things goods that minister well-being. 
the last instance, therefore, the weal relation between life and 
the environment relation between demand and supply. Now, 
demand and supply are connected—made meet, economists 
say-—by the utilization natural resources. The object this 
process derive from the outer world the qualities requisite 
fulfill the demands well-being, or, more precisely, convert the 
potential utilities inherent the environment into actual utilities. 
Thus, its simplest sense, economy may defined system 
activities whereby the potential utilities inherent the environment 
are through utilization converted into actual utilities. 

The very existence life implies some such system activities 
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wherever the essential weal relation established between life and 
the environment, there the process utilization operative. 
its widest extension, therefore, the term economy can applied 
over the whole range evolution, from the lowest the highest 
orders animate existence. Furthermore, cursory comparison 
shows that with the development life the process utilization 
becomes more and more complicated. Thus, regarded from the 
utilitarian point view, evolution exhibits succession econo- 
mies increasing complexity. 

out the question, course, elaborate this long series 
detail. matter fact, hard and fast distinctions can 
established between the several orders economies, since each 
instance the more complex proceed, were, insensible steps 
out the simpler, leaving appreciable spaces between through 
which lines demarcation may drawn. Nevertheless, 
confine ourselves generalities and content ourselves with obvious 
distinctions, possible establish the general order economic 
development and characterize the several types economies. 

For convenience’ sake biologists still distinguish between plant 
life, animal life and human life, what though they are well aware 
that the laws organic evolution which the three orders life 
are subjected are essentially the same. possible establish 
corresponding series the order economic development, but 
must not lose sight the fact that the differences noted 
are merely differences degree and sense distinctions 
kind. This, then, the primary purpose the present paper: 
indicate the types economies characteristic plant life, animal 
life and human life respectively. will seen, when this series 
established, that the human economy differs far more from the 
economies the lower orders life, than the economies plant 
and animal life differ irom eachother. Though evidently elabo- 
ration the preceding types, the human economy certain 
respects different practically constitute separate system. 
Having shown this the case, shall devote the remaining por- 
tion paper establishing the human economy upon its 
higher plane. 

the first place, order establish the required series 
economies, necessary adopt canon distinction. this 
end would suggest that characteristic types economies can 
distinguished from each other two ways: subjectively, according 


the incentive leading and, objectively, according 
the means employed the 

Applying this canon distinction the first place the sim- 
pler systems activities, possible establish two types 
economies—the AUTOMATIC and the. 
respectively the plant and animal worlds. 

Under the automatic system the stimulus inciting utilization 
voluntary, and this the case, the means employed the pro- 
cess are necessarily natural organs that act without the intervention 
the will. plants, for example, well some the lower 
orders animals, assimilate the life-sustaining elements inherent 
their immediate environment simple reflex action, involving 
conscious effort their part. 

Under the instinctive system, the other hand, the impulse 
leading utilization voluntary, and this the case, the means 
employed the process consist for the most part natural organs 
that act obedience the will. Thus, opposed plants, ani- 
mals may said urged their appetites utilize natural 
resources. instinct their case that induces economic activity. 
That say, the higher animals rule are impelled their 
natural desires self and kind preservation acquire such pro- 
ducts their local environment gratify their own appetites 
and provide for the preservation their progeny. And nature 
has provided them for the most part with the natural organs neces- 
sary gratify their desires, little ingenuity necessary 
this end. 

The most complicated economy that characteristic human 
life. contradistinction the foregoing, this highly complex 
system may designated the RATIONAL ECONOMY. Right early 
the course their development, human beings appear have 
become imbued with intelligent purpose meliorate their mate- 
rial condition and raise the standard life themselves and 
their associates. And not being physically equipped nature 
realize their economic ideals, far back the course their career 
they began exercise ingenuity the manufacture artificial 
instruments utilization. Thus, distinguish the human economy 
from that characteristic the animal orders, may said: under 
the rational system the motive making for utilization purposive, 
and the means employed the process consist for the most part 
artificial implements manufactured for the purpose. 
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Having applied our canon distinction over the whole range 
economic development, there appear three fundamental types 
economies, the automatic, the instinctive and the rational, char- 
acteristic respectively plant, animal and human life. the 
automatic economy the stimulus exciting utilization spontaneous, 
and the means employed the process consist natural organs 
that act without the intervention the will. the instinctive 
economy the impulse leading utilization voluntary, and the 
means employed the process consist for the most part natural 
organs that act obedience the will. the rational economy 
the motive making for utilization purposive, and the means em- 
ployed the process consist for the most part artificial imple- 
ments manufactured for the purpose. 

The foregoing classification gives general idea the order 
economic development, and enables distinguish superficially 
between the three fundamental types economies. The distinc- 
tion between the automatic and the instinctive systems, will 
noticed, not nearly marked that between these simpler sys- 
tems, the one hand, and the highly complex human economy 
the other. Indeed, Professor Loeb right regarding instinc- 
tive action essentially the same reflex action, the separation 
the instinctive economy from the automatic economy must taken 
express simply superficial distinction, most mark 
minor difference degree. Rational activities are, however, radi- 
cally different from instinctive acts, though here too, doubt, the 
difference ultimately one degree. Wherein these latter differ- 
ences consist the task the psychologist show. enough 
for the economist take cognizance the facts and establish dis- 
the face it, the fact that the human econ- 
omy constitutes rational system evidently places upon higher 
plane than the economies characteristic the lower orders life. 
Then, again, regarded from the point view economic develop- 
ment, further distinction discernible the process utilization 
characteristic the rational system. the rational economy utiliza- 
tion appears make for progress; whereas under the automatic 
and instinctive systems utilization seems simply conservative. 

evident enough, has already been indicated, that with the 
development plant and animal life the process utilization 
becomes more and more complicated, but all these cases increased 
complexity appears rather the effect variation and selection 
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than the outcome economic initiative. Thus the instinctive 
system, characteristic the animal world, becomes more and more 
complicated advance from the lower the higher orders 
animal life; but there nothing indicate that this increase 
complexity due conscious effort the animal’s part. Lamarck, 
true, attributed appetency animals and endeavored prove 
that evolution large extent the result active initiative 
but modern opinion still inclines the belief expressed Darwin 
that the process effected unconsciously, through natural selection. 
But not necessary this juncture into this abstruse ques- 
tion the relative importance appetency and variability the 
evolutional process. are dealing, will remembered, merely 
with differences degree, and may accordingly content ourselves 
with establishing obvious distinctions. This much least evi- 
dent from casual observation: exclude the development 
the human species from our survey, progress the economic sense 
not notion that can properly applied the evolution 
animal life, and course much less plants. Even the highest 
animals, when once adapted their environment, show disposi- 
tion their natural state improve their material condition 
meliorate the lot their progeny. the extent 
that they remain uninfluenced selection, animals and their off- 
spring appear urged the same appetites, utilize the same 
resources the same way from generation generation. im- 
pulse leading utilization their case instinctive, and therefore 
more less rigidly determined along certain definite lines. And 
inasmuch nature has provided them with the means utilization, 
not necessary for them exercise ingenuity the invention 
artificial instruments. Some animals do, sure, manufacture 
artificial implements production—witness, for example, beavers 
that build dams, certain ants that actually cultivate their fields. 
Still even such cases nature supplies the necessary tools, and 
would difficult find instances which animals were led 
improve their productive processes with view meliorating their 
material condition. Thus, from the fact that the impulse leading 
utilization their case instinctive, and from the further fact 
that the means employed the process are for the most part natu- 
ral organs that act without the intervention intelligent foresight 
their part, animals may said subsist circle. Appetite 
impels them first instance upon their food quest, and the 
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nutriment when acquired assimilated. During the process 
digestion period rest play ensues until the original appetites 
are re-aroused, when hunger again sets them search subsist- 
ence with the same result. The life the anaconda the most 
striking example this circular sort existence, though the 
description applies less degree all orders animals, whose 
existence for the most part amounts monotonous round 
acquisition and assimilation long life lasts, and afterwards 
carried much the same way their offspring. Obviously 
there nothing such system stimulate progress, for the 
economic sequence once established recurrent: demand tends 
toward utility, utility leads utilization, and utilization results 
supply, over and over again. 

Turning from the instinctive the rational economy, the phe- 
nomenon progress becomes immediately apparent. 
extend our survey include the activities mankind, evident 
enough that utilization potent factor development. Not 
that the human species not subject, like all other animals, the 
process selection; means—indeed, ethnology shows, 
the human species has the course time, through the interaction 
variability and environment and dint selection, become 
differentiated into number ethnic stocks. Only the process 
human development does not appear stop there. man’s case— 
and, far can see, man’s case alone—utilization has made 
for further progress along economic lines. That say: men 
the same descent, who not differ from each other ethnically 
any appreciable extent, who are all intents and purpose alike far 
structure and function are concerned, still exhibit striking differ- 
ences their manner life. Thus the Frenchman the prov- 
inces and the Frenchman Paris are ethnically alike, but differ 
enormously their economic activities. And offspring that vary 
ever slightly from their parents the organic sense very often show 
decided increase economic capacity. For example, the English- 
men to-day are very much like the Englishmen three hundred 
years ago, but their manner life they differ widely from their 
ancestors. the other hand, people diverse ethnic stocks, 
placed under the same economic conditions, soon conform 
established standard life and adopt similar ways living. Our 
own country furnishes striking instance this. The population 
the United States recruited from all countries the world, but 
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despite this ethnic divergence distinctly American standard 
life has been established which all citizens, foreigners and natives 
alike, endeavor conform. Since such are the facts evidently 
necessary man’s case draw sharp distinction between prog- 
ress through selection and progress utilization—between what 
may called ethnic variations and economic distinctions. 

Let examine the situation little more closely. Looking first 
the subjective side, human beings not seem content, 
most animals are, consume the same goods day after day, year 
after year, and from generation generation. the contrary, 
man appears bent obtaining variety. The gratification 
one set desires seems cause new series emerge the 
mind. imagine shall satisfied with what want, but 
acquisition soon convinces the contrary—like the boy who 
found watchkey, and the basis this possession asked his 
father for watch. short, the mere fact acquisition extends 
the horizon our wants and arouses desire for further acquisi- 
or, put economic terminology, the possession cer- 
tain essential goods stimulates demand for complementary goods. 
Without dwelling this pyschic phenomenon, familiar 
naturally seek variety and strive extend the scope their 
consumption. 

The emergence new wants men’s minds naturally suggests 
corresponding series satisfactions demand necessarily cor- 
related with supply. Suppose turn, then, the objective side 
and take the extrinsic factors into account. The moment the con- 
ditions supply are considered, becomes apparent that man’s 
desire extend the scope his consumption met obstacles 
arising from the character the environment. Outer nature 
affords few free goods, true, but means enough 
satisfy man’s expanding wants. For the rest, raw materials must 
transformed into pleasure-giving products artificial processes. 
this end implements are necessary, since human beings are not 
equipped, most animals are, with the technical means produc- 
tion. Organization also essential, only through the 
systematic division and association their productive forces that 
men are able provide the requisite variety goods. Because 
his expanding wants outstrip his inherited capacity, overcome the 
obstacles arising between demand and supply, man accordingly 
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required exercise ingenuity invention and undertake economy 
organization. Or, express more concisely: order 
extend the scope their consumption human beings are compelled 
improve their means and methods production. 

Putting two and two together, the situation seems, then, 
this: man’s desire for variety urges him extend the scope his 
consumption, and order extend the scope his consumption 
obliged improve his means and methods production. 
Thus, contradistinction the circular sort existence charac- 
teristic animal life, the course human progress upward, 
speak, along the lines The emergence elementary 
wants men’s minds stimulates invention and organization and 
results the production goods. The consumption these 
essential goods causes wants for complementary goods emerge 
the mind, and these new wants turn stimulate further invention 
and organization. Thus new wants call continually for the im- 
provement productive processes, improved productive processes 
provide further variety goods, which being consumed cause 
still other wants emerge the mind that call for further 
improvement productive processes, and on; want inducing 
satisfaction and satisfaction inducing want almost indefinitely. 

Thus the rational economy the economic sequence progres- 
sive and not merely recurrent the instinctive economy. 
stead demand tending toward utility, utility leading utiliza- 
tion, and utilization resulting supply over and over again, 
the case with most animals, man’s case expanding demand tends 
toward the augmentation utility, the augmentation utility 
leads increasing utilization and increasing utilization results 
the differentiation supply. 
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DRIFT CASKS THE ARCTIC OCEAN. 
HENRY BRYANT. 
(Read April 1902.) 


Among the many notable sessions this venerable Society, per- 
haps none recent years have been more interesting than the 
meeting held the afternoon October 29, 1897. 
was one the last occasions which our late President, Fred- 
erick Fraley, occupied the chair. The occasion was noteworthy, 
not only reason the paper Some the Scientific Results 
the Fram Expedition,’’ read the distinguished Norwegian 
explorer, but also because the supplementary discussion which 
gave opportunity for Rear Admiral George Melville and other 
competent authorities give expression their views the 
importance Arctic research and the best methods prosecuting 
the future. 

the course his discourse The Drift the 
Admiral Melville—after recommending that future attempts ex- 
plore the unknown area should start from the Bering Sea side— 
called attention the fact that much valuable data relating 
circumpolar currents could obtained setting adrift the 
waters north Bering Strait specially constructed casks containing 
the requisite records. certain percentage these floating mes- 
sengers might fairly expected survive the perils the Arctic 
pack and eventually looked for waters adjacent Franz 
Joseph Land, Spitzbergen Greenland. this connection 
remarked: ‘‘I believe, however, from the information 
have gained from the drift the Jeannette and the Fram, that 
vessels any kind, such casks driftwood, will come out 
way Spitzbergen—though not necessarily across the Pole. The 
only reason for sending men ships is, that they may observers 
make daily record events. But for this, say, 
hundred casks, properly numbered, made after the manner 
beer keg twenty gallons capacity, properly hooped, and the ends 
extended out complete parabolic spindle, would demonstrate 
the 

This idea studying ocean currents from data obtained from 
bottle not entirely new, and has, fact, been em- 
ployed the Hydrographic Office the Navy and 
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other agencies for some years past. But such cases the mes- 
sages have been enclosed ordinary bottle and have been dis- 
tributed along the ordinary routes ocean travel. But the idea 
investigating circumpolar currents means specially con- 
structed drift casks originated, believe, with Admiral Melville, 
and the project possesses certain features which will commend 
that large body students who are interested the problems 
oceanography. another occasion outlined some the pre- 
liminaries this experiment, and this connection venture 
quote from that statement the 

proposed method studying Arctic currents without 
endangering human life having been brought the notice the 
Geographical Society Philadelphia, that body determined un- 
dertake the project. view the exigencies long voyage 
the floe ice, special attention was given the construction the 
casks shape and strength materials. Thus, more readily 
escape crushing the ice, intimated above, their shape con- 
formed that parabolic spindle, while they were made 
heavy oak staves one and one-quarter inches think, encompassed 
iron hoops three sixteenths inch thick and two inches wide. 
coating black ‘half stuff’ (pitch and resin mixed) was then 
applied. addition the preservative qualities this coating, 
the thickness the wood and metal used believed sufficient 
resist the attrition the ice and the effects corrosion during 
the long drift. The staves, tapered form the spindle, were 
covered the ends light galvanized cast-iron caps, held 
place iron rod five-eighths inch diameter, extending 
the length the cask and secured conical nuts each end. 
above stated, heavy coating black water-proofing material was 
applied the casks guard against corrosion and decay. From 
the color used they will more easily seen, and will also the more 
readily sink—under the action the summer sun—into the body 
the ice and preserved from destruction crushing. The 
number each cask was etched into the wood, well painted 
the outside. accordance with the instructions the origin- 
ator the plan, the vessels must placed the heavy floe ice. 
set adrift open water they would too much the mercy 
winds and waves, whereas being deposited heavy ice, which 
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more affected under currents, they will probably carried 
more correct drift. reinforced bung-hole with bung was pro- 
vided, and through this the message bottle was 
This latter consisted narrow cylindrical tube made flint 
glass, and technically known ‘ignition tube,’ accompanying 
which were suitable corks and sealing wax. additional pre- 
caution, these tubes were turn enclosed cases made maple 
wood provided with screw tops. 

The message paper enclosed this way was printed linoleum 
paper permanent blue-print process, which renders practi- 
cally impervious salt water. The enclosed message was printed 
the English, Norwegian, German and French languages, and 
embodied the following 

Space for name vessel and master assisting distribution, 
date, number cask, and latitude and longitude point where 
was set adrift. 

Directions filling record and sealing tube. 

Blank space for insertion name finder, date and locality 
where cask was picked up. 

Clause requesting finder forward message paper the 
nearest United States Consul his home port, send direct 
the Geographical Society Philadelphia. 

Accompanying each consignment casks was set printed 
instructions masters vessels engaged their 

the important and hazardous work distributing the fifty 
casks provided for the experiment, the promoters the enterprise 
have received the assistance the Revenue Cutter Bear, 
which makes yearly trips Point Barrow, Alaska, the interests 
the American whalemen. have also profited the 
ation the Pacific Steam Whaling Co. and Messrs. Liebes 
Co., San Francisco, both whose vessels have placing 
the casks adrift the far North. The reports the accomplish- 
ment this preliminary work have come rather slowly owing 
the length the whaling voyages and other causes. Thus the 
first consignment casks was shipped from San Francisco early 
March, 1899, and the others soon after opportunity offered 
and yet, the thirty-five casks whose distribution has thus far 
been reported, intelligence the last distribution arrived here 
later than December last year. 

Thus only within the last few months has been possible 
report definitely regard the launching the greater number 
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the casks, and have, therefore, availed myself the present 
opportunity present some details relating the present status 
the experiment. The directions masters vessels having 
charge the distribution embodied the main ideas the originator 
the plan and recommended special efforts made 
carry number casks north Bering Strait and thence the 
westward, where number them should set adrift near 
Herald Island. Then proceeding northward along the eastern edge 
the ice pack until the highest safe latitude lat. 
75° N., long. 170° from Greenwich. this point final 
sets casks are set adrift demonstrate, possible, the 
currents the eastward northward and eastward, any there 
examining the reports sent in, find that these in- 
structions have been carried out praiseworthy manner. Thus 
find, plotting the positions indicated, that August and 
21, the Revenue Cutter Bear, under Capt. Francis 
Tuttle, placed fifteen casks adrift three different points the 
floe ice north and northeast Island, making northing 
one instance 72° 18” near the 175th meridian west longi- 
tude. 

September, 1899, Capt. Tilton, the Alexander, 
belonging Messrs. Liebes, placed four casks adrift south and east 
Herald Island, and the same month Capt. Sherman, the 
Pacific Steam Whaling Co.’s steamer Thrasher, discharged one 
cask Point Barrow, while September last year 
the same company’s vessel, the Narwhal, succeeded 
launching three casks three different locations well north and 
west Herald Island. The highest northing yet reported 
delivery the casks was attained the vessel just mentioned 
September 1901, when 73° lat. was reached. 

Thus find that twenty-two casks have 
launched different periods the great ice pack north and 
northeast Herald Island. 

With view testing the probable existence northeastern 
North American drift through the Parry Archipelago, and along 
the route followed McClure fifty years ago accomplishing the 
Northwest Passage, the whaling captains were requested distribute 
some casks the region Banks Land, near the western approach 
the Northwest Passage route. This plan coincided with the 
movements the whaling fleet, the members which frequently 
extend their voyages for considerable distances east their winter 
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rendezvous, Herschel Island. Hence find that some nine casks 
were set adrift off Banks Land 1899 and the steam 
whalers Alexander, Thrasher, Narwhal and Beluga. seems 
altogether reasonable assume that quite large percentage the 
water contributed this part the Arctic Ocean the Macken- 
zie River should find its outlet means the devious channels 
which extend eastward among the islands the American Archi- 
pelago but just which route the drift casks will take, how long 
will take them reach the whaling grounds Lancaster Sound, 
idle conjecture. Should any number the casks recovered 
the Atlantic side, however, the time occupied them the 
journey between the known termini can ascertained with some 
accuracy, and the resulting data should throw some light the 
speed the current question, From the representatives this 
miniature flotilla which were cast adrift the waters north 
Bering Strait, may look for more definite results. 

has been known for years that appreciable amount water 
from the Polar Ocean escaped through the narrow, shallow outlet 
Bering Strait, while the knowledge gained from the drift the 
Jeannette and Fram point the existence well-defined drift 
across the circumpolar area the shores Franz Joseph Land, 
Spitzbergen and East Greenland. ‘The presence quantities 
Siberian driftwood the localities named can explained 
other intelligent hypothesis, while well known that Dr. Nansen 
based the theory his voyage primarily the finding the 
Jeannette relics the west coast Greenland, three years after 
the crushing that vessel the sea northeast the New Siberian 
Islands. Prince Krapotkin, the distinguished Russian writer, gives 
due importance the Jeannette’s voyage bearing the solu- 
tion this problem, and commends Nansen for embodying the 
drift the Jeannette and the East Greenland ice drift one 
mighty current. formidable ice current, almost mighty and 
the same length the Gulf Stream, current having the same 
dominating influence the life our globe, has thus been proved 
Those who are interested this experiment indulge 
the hope that these casks, which have been consigned the sea 
ice near the locality where the Jeannette began her drift, will pur- 
sue their voyage across the Polar basin impelled the same ele- 
mental forces which carried the Jeannette far her journey, 
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and which subsequently swept the brave little Fram across great 
portion the unknown area. 

From the nature the case, difficult prophesy the time 
that will required complete the drift. 

The Jeannette was put into the ice latitude 71° 35’ and 
longitude 175° and consumed twenty-two months making 
her zigzag drift 1300 miles. The provision list signed 
Lieutenant DeLong, and the other articles believed belong the 
Jeannette, were three years traversing the distance from the place 
where that vessel was crushed latitude 77° 15’ N., longitude 
155° E., the point where they were picked the Eskimo, 
off Julianhaab, South Greenland, distance 2900 

Assuming that the resultant the drift these casks will the 
same that the Jeannette before she sank, and assuming that 
their subsequent drift will rate speed corresponding 
that the relics—that is, about 2.6 miles per day twenty-four 
hours—we find that period about five years will required 
bring them the same but only fair assume that 
certain percentage the casks which are carried this great 
current—estimated 300 miles width—will find their way 
the shores Franz Joseph Land, Spitzbergen Nova Zembla, 
which event the chances are quite good their being recovered 
earlier date Norwegian walrus hunters fishermen. 

The controlling influence winds their relation the recog- 
nized and well-defined ocean currents fact accepted all 
meteorologists the present day. said currents are set 
motion this agency which attain speed from three four 
miles per hour. such the case where the ordinary ocean sur- 
faces are concerned, how much more potent must the impelling 
force the winds conditions where countless ice surfaces are 
presented action. reading the drift the Jeannette, 
nothing more striking than the rapid progress the imprisoned 
ship made the summer months result the influence the 
continuous southeast winds which prevailed. Admiral Melville 
alludes the effect innumerable hummocks ice, like mil- 
lions sails set catch the breeze,’’ and states that after each 
these disturbances had subsided setback drift the southeast set 
The experiences the Fram party appear have been quite 
similar and these facts would seem point some uniform and 
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consistent set conditions which may explicable from meteor- 
ological standpoint. The published weather charts show that there 
area low barometric pressure where cyclonic disturbance 
takes place whose centre summer time well north Bering 
Strait, and which yielding seasonal changes drops down 
the approach winter region south Bering Strait. 

Thus the summer months this centre disturbance would 
north the position occupied the Jeannette, and winds fol- 
lowing their accepted course from west east would naturally 
drawn and approach the cyclonic area from the southeast, caus- 
ing the continuous gales referred Admiral Melville. 

Meteorologists also refer the existence centre cyclonic 
disturbance between the and 8oth parallels north latitude, 
which, following the general law, progresses with the seasons 
more less uniform path from west east around the Polar basin. 
The presence this moving centre attraction (if accepted 
existent factor circumpolar meteorology) must exert con- 
trolling influence the winds this region, and follows 
logical sequence that the direction the ocean currents must 
regulated the same phenomena. Without claiming any special 
knowledge this branch the subject, occurs that 
this connection may find explanation the existence 
more less constant winds certain times the year the re- 
gion referred to, and these phenomena may lie the interpretation 
the reality and constancy the great Polar current. 

With the generous the various agencies men- 
tioned, the drift-cask experiment has been successfully inaugurated. 
our intention bespeak the aid the Consuls 
northern Europe likely come contact with seafaring people 
who may visit the northern waters where these casks may eventually 
put appearance. hoped that such publicity will given 
the project, that when the time arrives for these inanimate mes- 
sengers appear waters frequented men, certain percentage 
them may recovered and reported upon. 

look forward with keen interest the outcome the present 
campaign the gallant Peary, and the efforts the superbly 
equipped Baldwin-Ziegler expedition its attack the Pole. 

the Norwegian expedition under Sverdrup and the Russian 
one under Baron Toll, also wish full measure success. And 
trust all these explorers will return with important contributions 
our knowledge the far North. 
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Should the prize the centuries denied these intrepid 
voyagers, however, may that some devoted enthusiast will 
moved attempt explore the unknown area expedition 
planned the lines the Fram voyage, which after all promises 
the greatest chance success. 

such event hoped that the data secured result 
this drift-cask experiment may found contribution 
some value the hydrography the Arctic regions. 


BLINDNESS FROM CONGENITAL MALFORMATION 
THE SKULL. 


(Plate XX.) 
CHARLES OLIVER, A.M., M.D. 
(Read April 1902.) 


Congenital malformations the skull assert their evil effects 
upon the integrity the tissues the visual apparatus and its 
consequent functioning definite ways. Should the disturbing 
factors set into activity during intrauterine existence, while the 
cranial bones are passing through their primary stages develop- 
ment, the direct effects such disturbance will great that 
not only will organic changes appear the ocular structures, but 
coarse associated faults will manifest themselves the related and 
contiguous tissues. 

The posterior portion the cranium proportionally the 
largest during the early stages development the skull, the 
parietal regions beginning enlarge about the eighth week 
intrauterine life, followed soon afterward the frontal and the 
occipital regions. 

The newly born cranium relatively very large comparison 
with the rest the body. contrast with the facial portion 
exhibits predominance the cerebral part proportion seven 
one. The six membranous fontanelles and the fibrous septa 
between the adjacent osseous structures continue intracranially with 
the dura mater and extend extracranially form the pericranium, 
giving rise sacs which bony plates without diploé are situated. 
this period life there are cartilaginous areas scattered through 
the occipital bone, while the presphenoid portion the sphenoid 
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bone fails exhibit any the sinuses that are seen adult life. 
The optic foramina are large size and triangular shape, having 
been obtained the confluence the presphenoidal and orbito- 
sphenoidal centres. The superciliary ridges and frontal sinuses 
are not yet present. lacrymal bones consist simple delicate 
sheets. rule, the nerve foramina occupy sutural points 
positions ossific centres. 

Both the primary and the secondary foramina, particularly the 
latter, are disturbed distortion-processes taking place during 
their passage through many complicated bony tunnels before they 
escape through the dural sheath, primarily done the former 
types. 

Minor arrests and perversions development the bones the 
upper face are frequent that they constitute the daily findings 
the scientific ophthalmologist and trained optician. Orbital de- 
formities, more especially those the rim the orbit, are very 
common, and although they have decided effects upon refractive 
error and exterior-ocular muscle-equilibrium, they fail exert but 
little, any, damage upon combined visual functioning when the 
resultant functional faults are either orthopedically radically 
corrected. More pronounced osseous deformation, the result 
disturbances development the bones the face, show coarser 
signs fault the eyeballs and their adnexa; exhibiting, for 
example, monolateral and bilateral stenoses the nasolachrymal 
ducts. the grosser forms congenital malformation leading 
antenatal or, later, postnatal blindness (the subject-matter this 
communication), probable that the primary changes have taken 
place the notochordal and trabecular regions during the chondral 
stages development the brain-case. these types, both 
irregular ossification with consequent cranial contraction one 
situation and undue expansion another, and undue sutural closure 
from inflammation the osteophytic membranes with resultant 
thickenings and ridge-like eminences along the osseous junctures, 
especially the basilar series bones their asteriorial, inional 
and lambdal points junction, may appear. 

The normal morphology the skull expressed three stages. 
The brain vesicles are first enclosed thin delicate sac, part 
which gradually hardens into fibrous membrane, while the rest 
persists form the dura mater postnatal life. The second stage 
represented partial conversion the metamorphic tissues into 
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cartilage, particularly the sides and the base the membranous 
cranium. During the third stage, true osseous material obtained 
from both the membrane bones and cartilage bones appears, until 
finally more less completed bony coverizg containing rem- 
nants chondral matter obtained. 

The occipital bone originates from four centres: the basioccipital, 
formed from cartilage about the seventieth day; the two exoc- 
cipitals, also derived from cartilage few days later; and the 
squamoccipital, composed two parts, the interparietal and the 
supraoccipital, which appear from separate nuclei about the 
eighty-fourth day, and unite about twenty-four days’ time. 
birth all these parts are connected cartilaginous strips. They 
are not fully fused until the seventh year postnatal life, the two 
exoccipitals and the squamoccipital becoming ankylosed some two 
years later. 

The sphenoid bone arises from twelve bone nuclei arranged 
pairs, these being divided into two pair for the presphenoidal and 
four for the postsphenoidal centres. These centres successively 
appear from the fifty-fourth the ninety-first day intrauterine 
life. 

The parietal bones are interest, they constitute great por- 
tion the vault and sides the skull, and are direct relation- 
ship with some the most important sutures—the sagittal with its 
fellow, the coronal with the frontal, the lambdoidal with the 
squamoccipital, and the squamus with the squamal; the anterior 
inferior angle articulating with the sphenoid, and the posterior 
inferior angle articulating with the mastoid portion the petrosal. 
rule, each parietal bone ossifies from single earthy spot, 
situated the outer layer the membranous covering the cra- 
nium, about the forty-second day intrauterine existence. 

The frontal bone, another important suture-bearing roof bone, 
arises from two earthy spots the external layer the membranous 
covering the cranium, about week later than those that are 
intended for the parietal bones. These two portions, rule, 
anite soon after birth median suture-line known the metoptic. 
Ankylosis commences about the second year postnatal exist- 
ence. portion the bone helps form part the orbits and 
has its main connections with the ethmoidal, the lacrymal, the 
malar, the superior maxillary, the nasal, the parietal, and the sphe- 
noidal bones. 
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The epipteric bones, wedged between portions the frontal, the 
parietals, the sphenoid and the temporal bones, are importance 
this study. They are present from the second year life 
about the age they then persist true ossicles 
help form new sutures. They are variable size. 

The Wormian bones, that times are found great numbers 
the various sutures the cranial part the skull, must also 
considered value this connection. 

The sphenoid bone, the most important and the most irregular 
the basilar bones, situated the region the anterior and 
middle fossa. practically contains all the foramina and fis- 
sures intended for the emergence and the exit the sensory and 
motor nerves, blood vessels and lymph channels connecting the 
intracranial and external portions the visual apparatus. The 
middle fossa the most complicated the three great depressions 
the floor the cranial cavity, containing all the most im- 
portant nerve communications and vascular and lymph channels 
that are association with the optic nerves and eyeballs. The 
posterior fossa hold the occipital lobes their subdivisional cere- 
bral fossa, that are situated above the groove that intended for 
the course the lateral sinus. 

well-known fact that cranial asymmetry almost universal. 
Study the main foramina and fissures the various orbital cavi- 
ties man exhibit marked variabilities their relative sizes, 
shapes and positions. The average depth the orbit the Negro 
race, for example, least eighth greater than the orbit 
the Caucasian; while the early ossification the septum with 
the superior maxilla the same race produces normal flattening 
the glabella, with lateral broadening the alz the nose. 
Moreover, this class subjects the characteristic prognathism 
the race becomes apparent when the individual has passed the 
pubertal period, which time life over-development the 
inferior maxillary bone occurs. there type-form indi- 
vidual with flattened nose, wide interpupillary distance, broad, 
flat forehead and projecting malar prominence, that are all 
characteristic the usual brachycephalic head: here there are 
individuals representing one the principal subspecies human 
life whom there are probable retentions some the most 
pronounced features the true acceleration, 
were, passing beyond the Caucasian retardation embryonic 
development. 


FROM MALFORMATION SKULL. 165 


not, however, with these minor and relatively undisturbing 
types that this communication deals. with the grosser forms 
cranial those that particularly involve the basil- 
ary fossa and their many fissures and foramina types which sooner 
later give expression blindness one their most prominent 
and characteristic symptoms. 

The gross configuration the skull and the condition the 
various portions the visual apparatus are strictly accord with 
one another, that certain forms cranial asymmetry can, with 
almost definite precision, associated with certain kinds blind- 
ness. Five coarse clinical types cranial deformation—the well- 
known oxycephalic, the scaphocephalic, the leptocephalic, the 
trigonocephalic, and what have elsewhere described the occipi- 
tal occipito-parietal—may cited. 

The oxycephalic even the gross hypsicephalic type char- 
acterized the so-called steeple-shaped dome-like head. 
dependent upon improper union the parietal bones with the 
occipital bone, the temporal bones and the sphenoid bone, produc- 
ing compensatory over-developments along the sagittal suture and 
the position the anterior fontanelle. The pterion region with 
its anterior lateral fontanelle and later Wormian bone, and the 
region the lambda marking the situation the posterior fonta- 
nelle, with its intervening sutures and angular articulation, are all 
too early united and ankylosed, giving rise corresponding rela- 
tive disturbances the calval portion the cranium, particularly 
along the sutural lines and the most nearly related fontanelles. 

this type, which very slight the grossest charac- 
ter, shown the accompanying reproductions two undeniable 
cases occurring public practice the Philadelphia and Wills’ 
Hospitals (Plate XX, Figs. and 2), the visual signs the disease 
vary from the veriest eye symptom the coarsest ocular expres- 
sion, and may first appear any time during early middle life. 


I.—The gross example shown Fig. was that sixty-two- 
year-old negro, who, with history acute attack convulsive 
seizures from fright, occasioned, asserted, fall' one year 
age, had three years later the expression epithetically 
applied him, this pseudonym having since persisted throughout life. 

The patient stated, and one day had clinical demonstration the 


The postnatal fall causative factor for the cranial malformation must 
rejected when the congenital stigmata are considered. 
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same, that had more than once pushed his right eye out between the 
lids. Five years before saw him accidentally discovered that 
could not see with the left eye. Two and years after this the 
sight the right eye began gradually fail, until the time exam- 
ination was found that vision with was reduced faint doubtful 
perception light inferior temporal field. The left eye was blind. 
The superficial areas the two orbits were immense. The lids were 
large and the palpebral fissures were broad and long. When the posi- 
tion the left eye was gauged have its visual axis 
directed straight ahead, the right eye projected two and quarter milli- 
meters forward beyond the superior and the inferior margins the 
orbit, and diverged some thirty degrees out and three degrees down. 
When the right eye was placed the same relative position, the left eye 
was found almost greatly diverged and was directed somewhat 
more downward.' Curiously, extraocular motion was very little 
all disturbed, although palpation showed that the eyeballs were situated 
extremely shallow, almost saucer-like orbits, the shallowest portions 
the cavities being situated toward the median line. The corneal 
epithelium was thickened and the deeper structures the membrane 
were opaque couple places. The pupils were large and the irides 
seemed disproportionately sluggish their various reactions the 
amount local disturbance. Both lenses presented evidences dense 
secondary degeneration, that the left eye being opaque that the 
fundus the organ was invisible. faint red glare, with the appear- 
ance few retinal vessels—best seen with minus spherical lens 
twenty diopters’ strength—made probable that portions the sec- 
ondary ocular lesions were due high-grade myopia. Intraocular 
tension each eye was normal. The anterior scleral vessels were not 
engorged, and there was not any ciliary tenderness. 

The conformation the skull was typical. The lower jaw, which 
was increased size, was mesognathous, not prognathous shape. 
The condition the hands, crossed upon the body, discredited the 
belief any disease the pituitary body. The bitemporal diameter 
the skull was but thirteen and half centimeters, and the biparietal 
was but one and quarter centimeters wider. The occipito-frontal diam- 
eter equaled eighteen and half centimeters, while the occipito-mental 
was somewhat excess twenty-six centimeters. The trachelo-breg- 
matic diameter was twenty-three and half centimeters length.’ 


The exophthalmus and divergence can easily differentiated examina- 
tion the reproduction the photograph the case. 

under obligations Dr. Clarence Van Epps, one Residents 
both institutions, for presentation the copy the photograph the first 
subject taken Mr. James Wood, Philadelphia; Dr. Frederick 
Krause, one former assistants, and now Assistant Ophthalmic Surgeon 
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The second example the type, German, excellent 
illustration possibly extreme hypsicephalic skull with pre- 
ternaturally elongated bregmato-mental diameter, not quite 
rare, having the opportunity systematically study four five 
such patients total number some sixty seventy thousand 
cases ophthalmic disease that have seen the combined public 
and private practice myself and 

The reproduction the photograph the case shown Plate 
XX, Fig. gives good idea the general appearances the head 
this case the suboccipito-bregmatic circumference 
equaled twenty inches, the occipito-frontal circumference was 
nineteen and half inches, and the occipito-mental circumference 
equaled twenty-six and half inches. 


II.—The patient, who was born Germany, was thirty-five- 
year-old farmer. stated that had always had curiously shaped 
skull. had been free from all disease until was ten years old, 
which time had had series spasms. These convulsions were 
associated with permanent divergence the eyes and persistent in- 
different vision which was more pronounced the left eye. Three 
weeks before saw him, noticed that the sight his good eye began 
fail, this failure being associated times with deeply seated orbital 
pains the same side. His habits, said, were good, and there were 
not any signs gross hereditary acquired disease. other mem- 
bers his family three generations back had gone His 
parents were not blood relations. 

Vision with the right eye was reduced incorrectible one-eighth 
normal excentrically placed field, with its fixation-point situ- 
ated far and in. Color perception for green, red, blue and yellow 
was lost. Vision with the left eye was almost gone, there being but one 
small area doubtful times light-perception situated extreme 
temporal field the last remnant sensory functioning. Intraocular 
tension each eye was The pupil the left eye, which was 
round, was about two millimeters larger than the similarly shaped one 
the right eye. The right iris responded fairly well light-stimulus 
and accommodative efforts, giving rise rather prompt consensual 
reactions the iris the almost blind left eye during both these 


St. Christopher’s Hospital, Philadelphia, for photographing the second 
Dr. William Zuill, one the Assistant Surgeons Wills’ Hospital, for the 
craniometric measurements the second case; and Dr. Frank Harrison, 
East Liverpool, Ohio, for securing the photograph the third case. 

Individuals from two races have been purposely used the elucidation 
this phase the subject order obtain exceptionally broad standpoints 
observation. 
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The left iris was almost immobile light-stimulus thrown 
upon its retina, but responded feebly forced movement for supposed 
accommodation, and gave quite prompt consensual reaction the iris 
the less affected organ. Gross downward convergence the two 
eyes, having the patient endeavor look his nose tip, rapidly 
brought the pupillary areas down one millimeter each size. 

spite left divergence about thirty degrees out and slightly 
down, the exterior muscles the two organs seemed enjoy good 
movement. almost constant lateral nystagmus that increased upon 
attempts near fixation was prominent symptom. 

The eye-grounds were characteristic consecutive atrophy, 
that the right eye showing evidences recent optic neuritis 
postocular type. 

Although not hoping for any permanency result, gave the patient 
the benefit therapeutically driving more blood through 
starved and degenerating neural tissues the affected optic nerves. 
This was done the internal administration large and frequently 
repeated doses strychnia, resulting temporary 


The main disturbances upon the visual apparatus this case, 
therefore, which were probably twofold character—meningitic 
and mechanical—were mainly exerted upon the optic nerves the 
optic foramina. Secondary degeneration changes were Only too 
certain, later proven the steady decline vision spite 
all constitutional treatment that could conscientiously and judi- 
ciously directed against any supposed dyscrasia. 

The scaphocephalic type cranial malformation exhibits boat- 
shaped form deformity the cranium, with extremely broad 
forehead. ‘The deformation dependent upon premature union 
the sagittal suture between the medial margins the parietal 
bones. Here the brunt the disturbance seems exert itself 
upon the median posterior portion the anterior fossa, the limbus 
the lesser wing the sphenoid bone, and the anterior medial 
portion the middle fossa. True optic neuritis with consecutive 
atrophy; prominent, sightless and divergent eyes; pupils partly 
dilated, and irides fixed light-stimulation, are the most prominent 
eye-symptoms such cases. Intelligence but fair, convulsive 
seizures are not infrequent, and lethal ending from some ordinarily 
innocuous disease most frequently early event. Rapid and 

During portion studies this case the patient attended the public 


clinic friend, Dr. George Harlan, the Pennsylvania Hospital. Dr. 
Harlan’s findings and results treatment coincided with own. 
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unstable increases intracranial pressure from ventricular disturb- 
ances are frequent, giving rise repeated optic nerve-head swell- 
ings and retinal extravasations. 

The head the leptocephalic type small. This condition 
caused too early union the fronto-sphenoidal suture between 
the the frontal and sphenoidal bones. this type the in- 
tracranial distortions, particularly those that affect the foramina and 
fissures between the body and the greater and lesser wings the 
sphenoid bone, bring optic nerve atrophy from previous inflamma- 
tion, and later palsies the exterior ocular muscles, into existence 
very soon after birth. 

The trigonocephalic three-cornered type cranial deformity, 
with its small end situated anteriorly, dependent upon prema- 
ture improper ossification the frontal and parietal bones along 
the coronal suture, particularly the region the bregma 
pterion or, times, may due fault osseous ankylosis 
the combined frontal bones along the metoptic suture-line. 
Postneuritic atrophy, the principal ocular expression the disease, 
occurring quite early postnatal life, apt appear the 
examples the type. 

The rarely seen occipital occipito-parietal type cranial 
deformity exhibits flattened curving the posterior portion 
the cranium. The condition seems dependent upon either 
too early syntosis the occipital suture, especially the lambdal 
region, improper union the medial portion the lamb- 
doidal and postero-inferior part the sagittal suture the region 
the posterior fontanelle. Here, the superior and the posterior 
parts the deepest portion the intracranial cavity (in the 
interparietal parts the occipital bone above the grooves for the 
lateral sinus), the osseous tissues are distorted and flattened. 
certain places this condition pronounced, that some situa- 
tions the cerebral fossa are almost annihilated, and the inmost por- 
tion the elevation the superior longitudinal sinus and falx 
cerebri increased. The most marked ocular signs are almost 
wholly sensory character. Vision each eye nearly entirely 
lost. The orbits are shallow, particularly their postero-mesial 
parts. are but slightly proptosed, somewhat enlarged, 
and enjoy full freedom movement. The motor apparatus the 
exterior the eyes, with the exception few minor discrepan- 
cies probable improper nuclear action, good working 
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order. The pupils are but slightly, all, oversized. The irides 
are prompt light-stimulus, efforts for accommodation, and con- 
vergence. The ciliary muscles are active. The eye-grounds, 
every detail neuronic, vascular, and lymph structure, appear 
fact, the eyeballs, with their entire adnexa, are healthy 
and perform their functional duties properly. 

This complexus symptoms, with its absolute blindness and 
concomitants slight globular protrusion, divergence and the 
rotary nystagmus the only ocular signs, constitute most remark- 
able clinical picture. seen blindness, the proving which 
necessitates careful study every possible direct and indirect 
ocular detail; blindness that, from the ocular signs and associated 
conditions, may assumed intracranial type, and most 
probable, until autopsy proves the contrary, mainly cortical 
character. 

The accompanying reproduction photograph (Plate XX, Fig. 
gives excellent idea the cranial deformation and the peculiar 
facial appearances and expression American-born type case 
this character. this child the optical and receiving portions 
the visual apparatus were apparently perfect. visual perception, 
however, could evolved this case, matter how centrally the 
impression reached (surely this case back the midbrain). 
Cortex sensation was lost the discharging station was 

The cases thus far described exhibit but little, any, mental 
involvement. The grossest the resultant disturbances are mainly 
basilar character, and measure affect the vascular channels, 
the lymph cavities and the coarse nerve fibrils they pass through 
both the primary and the secondary foramina. ‘Trophic ocular dis- 
order soon takes place ophthalmic irritation signs and palsies early 
appear sensory changes the organs vision quickly ensue and, 
sooner later, the main portions the receiving, transmitting 
and discherging parts the visual apparatus degenerate and become 
useless. Should the main distortions situated the anterior 
and central portions the cranial base, producing antero-midbrain 
disorder, the first illustrative case, the more frequently in- 


American the Medical Sciences, January, 1902. 

2It probable that cases the badly termed condition fam- 
liy with their peculiar lesions the fundus each eye, have some such 
similar origin. 
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volved become the ocular end organs. this type the most bizarre 
motor ophthalmic signs are commingled complicated yet definitely 
determinate interrelationships. the contrary, the further back 
the coarse osseous changes are found, the greater become the sen- 
sory deficiencies the visual apparatus and the better preserved 
remain the organs vision and their contiguous parts. 

the anterior types the main basal cause the condition may 
summed series asymmetries basilar structures, with 
coarse anomalies the various portions the underlying sphenoi- 
dal and contiguous bones. 

the posterior types histological examination reveals cortex and 


nuclear changes the posterior part the sensory portions the 


visual apparatus. some such individuals the cellular elements 
may have attained good size, and may have been able function 
most excellently during early postnatal life. This can under- 
stood when realized that nearly ninety per cent. the gross 
volume the brain mass obtained during the first stage post- 
natal later, the association fibres and the neural cells 
continue the main factors growth. This development, 
course, exerts its influence upon the formative processes taking place 
the osseous cranium. 

the majority cases these types there true tissue- 
sclerosis. 

deformation the cranium occurring very early antenatal 
stage, the visual apparatus more liable become affected than 
any the other special sense organs. the contrary, morbific 
causes which affect the same apparatus during the later stages 
development the skull and its contents are not apt affect 
the organs vision. may also interest state that the 
sensory portion the visual apparatus being developed much earlier 
than the motor, and not possessing many separations and ramifi- 
cations midbrain, better able withstand coarse pathological 
changes than the latter. Statistics and personal observations, how- 
ever, have determined that the great majority congenitally blind 
subjects possess malformations the skull and its appendicular 
elements. 

Far different are the grosser forms more generalized cranial 
deformation, such the two great classes, microcephales and ma- 
crocephales. Coarser disturbances sensation, grosser peculiarities 
motion, and increased degrees trophic condition affect other 
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situations more markedly than they the visual apparatus. Such 
cases always present mental inefficiencies and disturbances from 
either gross organic change deficient development and growth 
the intracranially placed tissues. Circulation but small quanti- 
ties blood and lymph poorly nourishing quality through the 
distorted and ofttimes inflamed and even contracted tissues, seen 
many cases this coarse type disease, that seems 
wonder that cerebral development and growth soon become affected. 
Many such subjects are fortunately early victims convulsive 
seizure, mental hebetude, general wasting from ectogenous infection, 
and death. 

The cerebral alterations these Should the case 
exhibit mental deficiency, the convolutions are generally gross, 
narrow and uncomplicated, while the related gyri are small and 
badly developed. confluences may present, and not 
infrequently the occipital lobes not extend over the usually too 
large cerebellum. These conditions are probably also found 
other forms genetous idiocy with and without eye lesions. 

Some cases that rare condition, microcephales, from too early 
ossification the cranial sutures with and without idiocy, may 
have true microphthalmus part the products the same 
morbid cause; though functioning power, particularly that for 
color-perception, far can scientifically determined, may, 
even minor cases, remain practically undisturbed. rule, 
the eyeballs such subjects are relatively well placed, and exterior 
ocular muscle action seems good. 

hydrocephales, the coutrary, there are frequent disturbances 
muscle action and around the eyeball, particularly during 
attempted movements and when the parts are 
brought into association with the related ocular reflexes. 

extremely broad interpupillary distance with broadening 
the zygomatic arches forms one the characteristic ophthalmic 
features congenital cretins, whether they endemic sporadic 
origin. this peculiar type cases sight generally undis- 
turbed, the sensory part the visual apparatus usually being good- 
The visual organs, however, are somewhat differently sized. 
such cases disturbances with the motor portions the visual appa- 
ratus are quite common. The affected individuals are frequently 
deficient hearing and are often unable enunciate. The size 
the orbits these cases unequal. The osseous irregularities, 
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however, are greater the base the skull. There always 
marked tendency cranial asymmetry, the most pronounced 
abnormality consisting premature ossification the spheno- 
basilar bones. these cases the distance from the glabellar point 
the occipital foramen said some quite short; 
others this shortening denied. Curiously, such subjects are said 
never shed tears. Investigations, however, especially the 
condition the secretory apparatus these cases, should made 
before any such dogmatic assertion this can hazarded. 

must remembered that this communication does not deal 
with monstrosities such cyclocephales, which stated there 
circumscribed impairment development and growth from 
mechanical pressure, exerted some instances the amniotic 
hood, increase intracranial pressure, resulting rupture 
the early cerebral vesicle, arrested development the anterior 
vesicle one the results anomalies the amnion. This 
form malformation presents several varieties. The first type 
true cyclopic monstere that exhibiting the rhinocephalic mal- 
formation. Such individual represented head containing 
two more less completely fused rudimentary eyes single orbit, 
the nose consisting proboscis situated above the orbit When 
there complete fusion the orbital cavities and eyeballs with- 
out the vestige nose proboscis, the variety receives the’ 
designative term cyclocephalus. Should the lower part the 
face additionally affected and the integument overlying the im- 
perfectly developed superior and inferior maxillary bones hang 
folds, the condition known 

The artificial deformation the skull the infant all manner 
fantastical ways, which has been practiced many tribes 
throughout the world before even the time Hippocrates, inter- 
esting the fact that although necessity the three great portions 
the combined visual apparatus—the receiving, the transmitting 
and the every instance have been more less 
pressed upon and distorted, yet probably reason the distortion 


type-forms not strictly include the nose-headed ethmocephalic 
form monster, which there are two eyes and two orbital cavities, the nose 
being represented proboscis that provided with either one two nostrils, 
Neither they include the monkey-headed cebocephalic variety, which 
there are two orbital cavities and two eyeballs, but not any nose, the intra- 
ocular region being both natrow and flat. 


174 KRAEMER—CONTINUITY PROTOPLASM. [April 


having been gradually accomplished after birth, gross bulbar dis- 
turbance, blindness, faulty muscle action, and coarse atrophic dis- 
order have not been produced, and hence remain unmentioned 
ordinary consequences such cases. 

Blindness from deprivation (postnatal causes), the wide- 
world known case Laura Bridgman, which autopsy was found 
associated with optic nerve and optic tract atrophy and thin- 
ning the gray matter the occipital cortex, also subject for 
discussion elsewhere. 


THE CONTINUITY PROTOPLASM. 


HENRY KRAEMER, PH.D. 
(Plates XXI and XXII.) 
(Read April 1902.) 


While conceived each cell have independent 
existence, Hofmeister* contended that the protoplasts contigu- 
ous cells are united, forming higher that is, one synplast. 
later years both and have supported the view 
Hofmeister. And even great authority ex- 
pressed the view that neighboring plant cells are united means 
threads protoplasm much the same manner the sieve 
tubes first described some thirty years before. 

1878 Thuret and Bornet’ first called attention the fact that 
certain the the contents certain the cells 
the trichophore and carpogonium are directly connected means 
pores. appears first have called attention the 
direct connection protoplasm the higher plants, the epider- 
mal and parenchyma cells the leaves Rhododendron and Dra- 
cena. While was preceded these several investigators, 
the establishment the view that there continuity proto- 
plasm due for the most part his researches. treating dry 
sections the endosperm Nux vomica with dilute 
iodine solutions, observed distinct lamellation the cell wall 
well the formation yellowish which latter con- 
ceived plasma threads connecting the different cells. The 
appearance thus produced compares the structure the sieve 
tubes, but speaking the contents the latter, states that. 
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they can hardly considered the nature protoplasm, 
and substantiates this statement quoting from Bary and 
Sachs. 

few years later while working the laboratory 
Sachs certain sensitive plants, observed the use sulphuric 
acid chlor-zinc-iodide and blue methylene blue, 
colored the walls certain the cells, which consid- 
other workers have also considered this subject, using similar 
technique that Gardiner, confirming his observations and 
extending the number species showing continuity proto- 
plasm. 

The results obtained these investigators tend show that 
there are two kinds continuity protoplasm, one through open- 
ings the pores which apparently occur the larger number 
cases, and another which the threads protoplasm extend 
through walls which there are pores. Several 
even goso far express the view that probably every cell 
connected with its neighboring cells protoplasmic threads. 

That there continuity protoplasm has become almost 
fundamental principle botany, being considered necessary 
the transmission irritation currents and the distribution 
protoplasm and such bodies starch grains and oil globules, intact 
and quickly from cell cell. 

While fully cognizant the plausible arguments which have 
been advanced favor the continuity protoplasm, and, fur- 
thermore, not desiring consider the subject theoretically, the 
discussion certain facts regard solution, osmosis, the ascent 
sap, and other physical phenomena that might more favorably 
assist the plant its various functions than protoplasmic connec- 
tion between the cells, the author presents herewith some the 
results his studies the structure the starch grain and cell 
wall, the belief that they will throw some additional light the 
subject under consideration. 

Suffice say that these results seem offer different expla- 
nation for the phenomena observed the investigators already 
mentioned, their studies the continuity protoplasm. 
other words, the appearances described these authors indicat- 
ing continuity protoplasm are due peculiarity the 
structure the cell wall, which made manifest the reagents. 


176 KRAEMER—CONTINUITY PROTOPLASM. [April 


employed and which bears analogy the structure the 
starch grain. 

the studies the starch grain, the following obser- 
vations have been 

(1) The illustrations potato starch the various text-books 
show two kinds grains, one with the point growth and the 
alternate lamellz light color, figured Sachs (Plate Fig. 
1), and the other with the point growth and alternate 
dark, figured Strasburger (Fig. 2). This appearance, how- 
ever, not due difference the grains, but brought about 
the manner focusing them. the figure given Stras- 
burger the are viewed from above, while the figure 
Sachs the view from below. 

(2) treating the starch grain with water different tempera- 
tures and number reagents,* radiating crystal-like structure 
observed the successive layers (Fig. 5). This crystalline 
structure appears most pronounced the layers alternating 
with the point growth, and succeeded the formation 
number clefts fissures (Figs. and 7). these 
clefts are more less feather-like appearance, and extend from 
the point growth through the middle the successive layers 
the periphery the grain. wheat starch the fissures extend 
radially from near the point growth near the periphery. 

(3) treating starch grains with weak aqueous solutions 
various aniline dyes, gentian violet, eosin and safranin, 
observed that the layers which are less crystalline colloidal 
character take the stains (Figs. 7). The various clefts 
and fissures produced the grains behave toward staining reagents 
much like the colloidal layers, and they are probably the tracts 
channels through which liquids are distributed throughout the 
grain. 

(4) further find that these two kinds layers behave differ- 


The reagents used were the following: (1) Chromic acid solution 
per cent.); (2) Calcium nitrate solution per cent.); (3) Potassium hy- 
drate solution (one-tenth per cent.); (4) Sulphuric acid (10 per cent.); (5) 
Silver nitrate solution per cent.); (6) Sodium acetate solution (50 per cent.); 
(7) Potassium nitrate solution (saturated); (8) Potassium phosphate solution 
(saturated); (9) Hydrochloric acid per cent.); (10) Potassium iodide solu- 
tion per (11) Tannic acid solution per cent.); (12) 
Saliva; (13) Taka-diastase (saturated (14) Chlor-zinc-iodide solution 
(15) Chloral iodine solution and iodine water, equal parts. 
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ently toward iodine; the one rich substance 
becomes blue with iodine, whereas the other not affected this 
reagent. 

the studies the author the structure the cell wall, the 
following observations tending show analogy the starch 
grain have been made: 

(1) similar layering the cell wall, known stratification 
and striation, readily observable the walls endosperm cells 
well those cells impregnated more less with mucilage, 
lignin, cutin, suberin and allied substances. some cases the use 
reagents, acids and alkalies, may necessary bring out 
this structure (Fig. 8). While not always easy determine 
the nature the successive layers the wall, still the structure 
seems correspond the main that the starch grain, the 
middle lamella the cell corresponding the point growth. 

(2) The same kind reagents, but stronger solutions, may 
used bring out the crystalline spherite structure the walls 
thickened parenchyma cells, endosperm (Plate XXII, Figs. 
and 13), lignified cells, stone cells. cases where the cell 
wall has been metamorphosed into mucilage, simple treatment with 


water, has also been shown the case with the starch grain, 
sufficient bring out this structure. 

(3) The differentiation the layers the cell wall the use 
aniline stains,* has not yet been attended with any marked 
degree success. The use swelling reagents, sulphuric 
acid, conjunction with stain, has, however, produced more 
less interrupted resembling the clefts and fissures the starch 


The methods involving the use aniline stains the study the cell 
wall are the same those used the study the continuity protoplasm, and 
embody the three operations fixing, swelling and staining, between each 
which operations the sections are washed quickly and with large quantities 
water. Fixing usually accomplished the use aqueous iodine solutions 
per cent. iodine and per cent. potassium iodide); alcohol, osmic 
and picric acids’ may also employed. The swelling the specimens effected 
the use dilute sulphuric acid (25 per cent.), iodine being sometimes 
added the sulphuric acid solution chlor-zinc-iodide and solutions the alka- 
lies employed for this purpose. The stains mostly employed are per 
cent. aqueous solutions gentian violet, eosin safranin, these being used 
connection with the swelling agents mentioned above. The time required for 
each operation usually from five ten minutes, but when chlor-zinc-iodide 
used twelve hours may required for the swelling. 
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grain. the case Nux vomica, solutions potassium iodide 
and iodine produce yellowish-brown striz fresh sections (Fig. 
13), closely resembling form those produced aniline stains 
(Fig. 14), and which were considered Tangl being protoplas- 
mic threads, but which are probably due the precipitation 
alkaloidal salt the clefts fissures the wall.* 


(4) The two kinds layers behave differently toward chlor- 
zinc-iodide the one next the middle lamella and those alter- 
nating with are colored blue, while the others are but slightly 
affected. 

The observations and comparisons herewith presented lead 
the following interpretations 

(1) The starch grain, also the cell wall, made alter- 
nate colloidal and crystalloidal substances. 

(2) Physically, the structure the starch grain and cell wall are 
quite similar, although chemically different the preponderating 
substance the starch grain being granulose, while the cell wall 
the fundamental substance cellulose, which may preponderate 
exist varying proportions. 

(3) The crystalloidal layer the starch grain, consisting chiefly 
granulose, colored blue with iodine chlor-zinc-iodide, 
whereas the cell wall this layer, consisting chiefly cellulose, 
colored blue only with chlor-zinc-iodide. 

(4) The colloidal layers both the starch grain and cell wall 
take and hold various aniline dyes, the layers being, however, 
more clearly defined the starch grain, particularly potato starch. 

(5) starch grains cell walls, there are radial clefts 
colloidal areas which under certain conditions also take and 
hold various aniline stains. 

(6) The plastid the periphery the starch grain may 
compared the protoplasm the plant cell, each contributing 
the growth successive new layers. the cell wall the mode 
growth centripetal, whereas the starch grain centrifugal. 

The peculiar bi-convex arrangement the groups be- 
tween contiguous cells the Nux vomica and vegetable ivory 
rather suggestive fundamental lines development corresponding 
chromatin threads, although they may modifications the wall 


This may explain why the iodine method alone has not met with any success 
save the case fresh sections Nux vomica. 


and represent tracts channels through which liquids are distributed 
from cell cell. 

Furthermore, attention should directed the fact that the 
preparations both the starch grain and cell wall showing the 
colored lamellz and striz, already described, are permanent only 
Canada balsam and are ephemeral glycerin glycerin jelly. 

Finally, may stated that all authors since the appearance 
Gardiner’s have fallen into the error supposing that 
certain aniline dye could regarded differential stain for pro- 
toplasm, whereas the fact the matter that many colloidal car- 
bohydrates, mucilage and pectin, and oils and other substances 
well, take these stains. And this connection may ask, 
the substance the cell wall which takes the stain proto- 
plasm, what the starch grain? 
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EXPLANATION PLATES. 


PLATE 


Fig. starch grain with point growth and alternate light 
color. 


Gardiner states that All experiments made with the view attempting 
detect the presence protoplasmic filaments the cell wall when the cell was 
normal and intact met with but little success, that investigating the subject 
protoplasmic continuity the method swelling the cell wall and subsequently 
staining with dye which was found especially stain the protoplasm was 
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Fig. grain with point growth and alternate 

Fig. starch grain treated with aqueous solution gentian violet. 

Fig. Potato starch grain treated with gentian violet and showing crystalloidal 
structure alternate lamellz. 

Fig. Wheat starch grain treated with water 60° C., with chromic acid 
and other reagents (see footnote 

Fig. Wheat starch grain treated with water temperature 65° C., 
with the reagents mentioned footnote but for longer time. 

Fig. Wheat starch grain treated with aqueous safranin solution. 

Fig. Cells the endosperm Date seed dactylifera), the one 
normal and the other showing the stratification the wall after treatment 
with 


PLATE XXII. 


Cell vegetable ivory Phytelephas macrocarpa), showing lamellation 
and crystalline structure the wall after treatment with chlor-zinc-iodide, 
clove oil, chromic acid other reagents. 

Fig. 10. Pore vegetable ivory showing cleft middle lamella. 

Figs. and 12. Pores vegetable ivory showing striz between neighboring 

cells after treatment with sulphuric acid and gentian violet. 

Fig. 13. Cells endosperm the seed Strychnos Nux vomica after treat- 

ment with iodine solution. 

Fig. 14. Cell endosperm seed Nux vomica treated with sulphuric acid 

and gentian violet. 
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SOME EQUATIONS PERTAINING THE PROPA- 
GATION HEAT INFINITE MEDIUM. 


STANLEY MACKENZIE. 


(Plates XVIII.) 


(Read April 1902.) 


may attack problem the theory the conduction 
heat two ways may make use Fourier’s series inte- 
gral, or, since the general differential equation partial linear 
one, may build the required solution out known solutions 
for simpler cases. The former way usually much the more 
expeditious the proper can hit upon, but the method 
involved. The student reader sees once that this method pro- 
duces the required result and that limited number very similar 
problems might treated the same way, but apt feel 
instinctively first that the mathematical tool has employed 
one which has only superficial knowledge and that will fail 
him when gets out certain set problems wonders what 
Fourier’s integral means and why has special value such 
problems. ‘The trouble here, many other departments 
physics, that the physical interpretation mathematical opera- 
tions usually avoided. ‘There can but one good reason for 
this, since all must admit the desirability such interpretations, 
that times exceedingly difficult, not impossible, give 
the inherent physical meaning mathematical operation. Much 
more, however, might done than done, and there perhaps 
branch mathematical physics more suited the purpose 
introducing those just beginning such studies the meanings and 
the limitations mathematical operations than heat conduction. 
The second method treating heat conduction problems, 
building solutions from known solutions for other cases, full 
suggestiveness, and brings into view the meaning many the 
mathematical processes employed any treatment the conduc- 
tion heat, and the relationships the equations involved. 
attempt made the following pages point out the necessity 
for effort along the lines indicated above, and among other things 
give careful drawings some the more important curves 
temperature and current. 


any heat conduction problem have ordinarily three sets 
equations, the general differential equation, the initial conditions, 
and the surface conditions. For the general purposes this 
paper taking the medium infinite can get rid the surface 
conditions without limiting the generality the methods. Suppose 
wish study the case body any shape size maintained 
any temperature infinite homogeneous medium the same 
material the body itself but initially uniform low tempera- 
ture (which for convenience take the zero temperature), 
the same body given initial temperature put into the 
medium and left cool, could find their solutions 
ordinary summation knew those for the corresponding prob- 
lems the case infinitesimally small particle. might 
begin assuming Kelvin does and Phys. Papers, Vol. 
ii, 44), the solution for the case quantity heat, sud- 
better see can derived. 

have here deal with the case symmetrical distribution 
temperature about point. The form the general differential 
equation for this case 


where being the specific conductivity, the specific 


heat, and the density the medium. This equation can 
put the more symmetrical form 
This exactly the same form that for the case the 
flow heat’’ Fourier, that is, flow one dimen- 
sion only, namely, 


~~ 
~ 


oO Ox? 


The distribution with reference for the case sym- 
metry about point the same the distribution with 
reference for the case symmetry about infinite plane 
perpendicular the axis This fact will assistance 
obtaining and translating results. The ordinary way treating 
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any problem spherical symmetry get the simplest kind 
solution (1) (2) and build from that solution the 
required one. There course infinite number solutions 


these equations and great many simple ones, but can 
once find one trying This gives and 


where any constant. This equation represents periodic dis- 
tribution along radius vector dying out with the time; for 
the case the infinite plane this would actually the curve 
distribution temperature along seen that the values 
(4) possess maxima and minima; the temperatures are zero 


central sphere radius surrounded alternate hot and cold 


shells common thickness the maximum numerical tempera- 
ture each falling away from the centre. Calling the 


inversely proportional the thickness the shells and deter- 
mines it. central point begins being, 
infinitely hot; the hot and cold layers conduct heat each other 
and gradually die down temperature. Ata great distance from 
the origin should have practically the case medium made 
alternate hot and cold infinite plates the same numerical 
temperature and the same thickness left and such prob- 
lem could treated from consideration (4). 

This case far from the problem started out discuss. 
can, however, get new solutions from the simple one above, and 
the common method now say that the following solution 
(2), 


and then translate this equation have just translated (4) but 


instead doing ought rather able say that this opera- 
tion means such and such and foretell the distribution tempera- 
ture will give. This illustrates what was meant above when 
saying that ought possible give the physical interpretations 
mathematical processes. What the meaning the operation 
involved (5)? Perhaps some light can had from the 
following consideration: are take series distributions 
temperature like that given (4) and described above, where 
the constant (determining the thickness the shells) has the 
successive values, da, 2da, and superpose them the 
medium after first reducing every temperature multiplying 
da. Weare then take indefinitely smaller and smaller, and 
finally make indefinitely greater and greater. have thus 
the difficulty double limit entering, and wish seek the 
initial condition becomes triple limit. This sufficient 
prevent any rash prediction this problem the exact nature 
the solution obtained and this case serves excellent 
example the difficulties overcome any such efforts 
physical interpretation. Before the limit reached the state 
temperatures given 


cos 2rda etc. 


The limiting value this series, which equation (5), not very 
evident without considerable study, but account the dying- 
out factor each term the series convergent, and the more 
rapidly convergent the greater the value and its value could 
found for any given and da. Another way finding this 
value any time and distance required take axis along 
which a’s are measured and draw the logarithmic curve and 
the curve cos then form the curve whose ordinate each 
point the product the ordinates these two curves the 
point, and the area between this new curve and the axis gives the 
numerical value Vr. Since this area formed pieces alter- 
nately above the axis and decreasing numerical 
value, see that always the same sign and that, for any 
finite value begins increasing value and finally falls 
off zero, and inference that zero time but 
that the origin has initially value greater than zero. The 


| 
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operation (5) therefore promises another simple solution 
and one much nearer the desired one. Noting that 


0 


and (5) becomes 


where arbitrary constant. This equation says that 
initially indeterminate (evidently infinite, from physical considera- 
tions) the centre and zero time goes the value 
falls off indefinitely the centre, rises maximum all 
other points and then falls off indefinitely also. Now these are 
exactly the conditions want for itself for the case 
infinitely hot point cooling infinite medium initially zero 
temperature. had been studying (3) would have found 
the same equation (6), with for and for for infinitely 
hot plane cooling medium initially zero. The form the 
curves for given (6) exhibited Plates XXIII and XXIV 


respectively. 


have taken the form (2) the differential equation 
preference (1) account its symmetry and because are 
solving the case the infinite plane the same time; but 
possesses another important advantage. Since either form the 
equation linear partial one can add any number solutions 
for new solution the question arises, therefore, whether being 


solution and are solutions, and what are their physical 


7 
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meanings. Without thinking the form the differential 


equation, can find the meaning Let solution, 


these two states temperature, and V,, after first displacing 
bodily the positive side the origin amount When 


represented That is, represents heating due 


kind must next find out whether such state 


saw that was limiting case, and hence not solution 


the limit (except some unusual accident) unless just 

before the limit reached. While still finite, but small 

please, the superposed heatings not satisfy the same differen- 

r 


tial equation; for satisfies the equation 


and account the variable coefficient these are not 


the same equation. Hence not solution (1), and onlya 


solution equation when that equation has constant coeffi- 
cients, that is, coefficients not containing Equation (2) that 
kind, and hence knowing solution it, Vr, can say that 


(1), have solution (1); this what have just 
called Now satisfies (1), but have just seen that 


does not, and can easily seen that does not general 


have the interesting fact that the solution the sum two func- 
can least give physical interpretation the method finding 
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asolution (1) represented the mathematical operation 


have but add the doublet this defined above heating 
point. 


The meaning dr, where solution the differential 
equation, now plain. simply means finding new function 


and V', whose doublet the solution That is, V,and 


that the differential equation for must have its coefficients inde- 

pendent order that may solution the equation. 
Similarly for equation (2); have solution, Vr, find the 

meaning the new solution, which get performing 


r 


the integration Since 
are but finding the distribution temperature, whose doublet 
added the heating distribution temperature, 
which started with. 


thus see that (2) has the great advantage over (1) that when 
find solution the former can differentiate and integrate 
with regard for new solutions, but cannot with the 
latter. 


The meaning and solutions (1) are the 
same general nature the similar expressions with and are quite 


evident now superpose one heating, another, 


after small interval time which make 
smaller and smaller indefinitely. call this doublet 
and the former doublet. Both are solutions 


(1) because the coefficients not The same remarks 
apply (2) regards Vr, with the explanations the former 
paragraph added. equation (2) possesses advantage 
over (1). 

The meaning Fourier’s integral may now given. 
solution (3) for the flow heat one dimension evidently 


cos where and are arbitrary constants, 
both which are solutions (3) shown above. This equation 
denotes distribution temperatures which has maxima and 
minima values, the latter being certain fixed points given the 
the distribution represented (4) already studied. 
also solution, where the temperatures are before except that 
they are increased multiplying every one arbitrary 
constant function Another solution got, described 
before, superposing all the heatings formed reducing the 
temperatures multiplying each the very small quantity 
da, and giving all values from and then taking the 


limiting case where tends zero. Call this new solution 


cos Repeat this last operation 
with regard that is, take the distribution temperatures 
represented and reduce the numerical value each 
multiplying then superpose all such heatings formed 
giving every value from oo, and finally take the limiting case 
where tends zero. Call this new solution V,; then 


1 
0 


has the special importance and peculiarity, was first shown 
Fourier, that time zero the distribution temperature 
represents the same function that took originally 
Similarly every Fourier integral may interpreted. 


Returning now equation (6) and the curves drawn for it, 
can find new solutions addition each point let add the 
temperature for that point and all other points farther from the 
centre, even infinity, but first reduced absolute value 
multiplying each the small quantity which make ulti- 
mately tend zero. have but Plate XXIV for any 


abscissa (time) the ordinates all possible curves such 
etc., below any given one, after reducing them described. For 

diminishes indefinitely gives some finite value; for other 
From the way the curves tend become parallel suggested, 
and trial find, that for any finite value the 
time not zero the sum all the ordinates would constant. 
have then the promise another simple solution, and can foretell 
its type somewhat, the form 


where arbitrary constant. studying this equation 
find that the origin has initially the value and maintains 
that value; all other points initially zero and rises asym- 
ptotically with time toward the value itself would always 
infinite the origin and initially zero elsewhere. For the case 
linear flow equation (7) represents infinite plane kept 
temperature infinite medium initially zero temperature. 
can get the solution for infinitely hot point put into 
infinite medium initially zero and left cool follows: time 
zero apply the medium the state temperatures represented 
(7) with every temperature increased multiplying the large 


quantity after time apply also the state temperatures 


represented (7) with sign changed and increased numerically 
before finally make tend zero. have seen above that 
this equivalent performing the mathematical operation 
differentiation (7) with regard that is, taking the time 
doublet Vr. The reason that this solution the one required 
that the superposition the two heatings gives large value 
the origin first and everywhere else zero value, and then 
instantaneously makes zero the that is, the origin 
initially infinite temperature and then falls off indefinitely, 
while all other points begin zero and rise gradually. These were 
the conditions wanted. Hence have the solution 


where arbitrary constant. 

Further light can thrown this problem arriving 
equation (8) other methods. Remembering that equation (6) 
gave initially infinite the centre and zero elsewhere, and 
falling value the centre and gradually rising maximum 
elsewhere, see that taking the space doublet this 
get the origin first infinite and then zero; that is, the 
origin first infinite and then gradually falls off, and initially 
zero elsewhere and rises with time. These are the conditions 
required. Hence the solution 


9 


can look this wav: saw that (6) had 


exactly the set values want have the problem pro- 
posed, and the form the right-hand member (6), containing 


does the factor only, suggests once that can 


get the desired value differentiation with regard 
This what have just done with good physical reason 
for the operation. 

another method. saw that equation (6) for the case 
flow one direction only was that infinitely hot plane cool- 
ing infinite medium temperature, and get 
the solution for the similar problem three dimensions have 
but multiply that solution two similar ones with and 
substituted for This gives 


or f ] = é .(8) 
and 
al 
(at) 
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The rate cooling given the equation 


Each point the mass not the centre begins being zero 
2 
temperature, then rises maximum after time and 


after this falls off indefinitely toward zero. The forms the 
curves given (9) are exhibited Plates XXVand XXVI. With 
respectively. 

The meaning the constant determined finding the 
amount heat supplied initially the hot point. have 


r2 


take our unit heat that required raise the mass 
unit volume the substance 1°, the total quantity heat, 
these units 


could also get the total heat taking the integral 


get from (12) and (13) our equation (11) 
the form 


(See Kelvin’s Papers, Vol. II, 44.) 

cannot build summation the solution for the case 
body finite dimensions from the above solution for mathemati- 
cal point. wish pass case which has physical signifi- 
cance, namely, finitely hot particle left cool infinite 
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medium temperature initially zero. can get close 
approximation this problem putting the same quantity 
heat, into particle volume which put into the math- 
ematical point, and assuming that the state temperature produced 
the surrounding medium the same that due the infinitely 
hot point and given accordingly (14). This equation will 
represent the real state the better the longer the time which has 
elapsed, accordance with the fact emphasized Fourier that 
the initial heating less and less importance the time pro- 
longed. The closeness the approximation for any given time 
and distance will brought out later. 

Let the quantity heat supplied raise the volume the 
becomes 


the volume 
becomes 


and really for this form the equation, with taken the 
unit length, that the curves referred Plates XXV and XXVI 
were drawn. are, said, approximations only the true 
curves. The latter may found the aid Fourier’s integral. 
know that the solution (2) subject the condition 
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This then the exact equation for sphere any size initial 
temperature put into infinite medium the same material 
the sphere initial temperature zero and left cool there. The 
forms the curves given this equation are exhibited Plate, 
XXV and XXVI, along with those the approximate equation 

can get approximate form from equation (18) expand- 


The first term this the same equation (16), found otherwise. 
Equation (19) gives second approximation, and the second 
term within the bracket will enable determine the closeness 
(16) approximation. similar problem, Fourier 
man’s translation, 380) gives limit the time when the 
approximation may used, but does not give any means 
telling how great the error general, and was for the purpose 
bringing this out distinctly that equation (19) and the curves 
Plates XXVI were produced. From Plate XXV see that 
the approximate curves are first steeper and afterward flatter than 
the exact curves; they make the temperatures too high for points 
nearer the origin than distance, and too low for points 
farther away. Indeed curves and very little alike for any value 
ofr. the value the time for which the curve drawn taken 
greater and greater the curves approach each other more and more 
nearly, even for points less distant than unity (which are inside the 
little sphere), for which might have expected little agreement. 
This makes evident the fact which Fourier calls attention the 
place just cited; one very apt assume that the curves would 
approach each other more and more taken greater and 
greater, matter what the value but just the reverse true, 
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the curves approach each other more and more for greater and 
greater values the time, matter what the distance. This 
seen more distinctly from examination Plate XXVI. There 
will seen also that the approximate curves are slower reaching 
their maximum values, well that they have different maxima. 
For distances less than unity the approximate curves start 
while the exact curves start V,; for the distance unity the 


exact curve starts abruptly while the approximate curve starts 
then gradually rises and has maximum value less than 


For distances greater than unity both curves start the origin. 


From inspection the second term (19) can foretell 
the approximate accuracy (16). Taking the unit length, 


the error the value will everywhere greater 


point the error practically zero. For instance, for (curves 

the error not more than from tor 20. general, 
for any value the error not more than from 


decreases gradually from zero, and after that increases 
again. want results accurate .01%, must least 
1500, and general for any value greater than this the error 


zero, and after that increases again. 

From equation (15) can build summation the equation 
for the case body any shape size initially cooling 
infinite medium initially zero. order bring out very 
interesting difference between summation and integration shall 
apply equation (15) the case infinite space, one-half 
which initially and the other half zero, the two parts 
being separated infinite plane surface. shall first have 
find the solution for plane lamina. Take the central plane the 
lamina the plane the origin where perpendicular 
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from the point which want know the temperature, 
meets this plane. Call the length this perpendicular Break 
the lamina into concentric rings radius about this origin, and 
let the distance every point one such rings from the point 
and the thickness the lamina 4x; then have 


From the symmetry the problem this evidently case linear 
flow, the solution must satisfy equation (3). Knowing this 
solution (we can get otherwise), the solution for three dimensions 
given (15) can deduced have but multiply the value 


for the case one dimension two similar expressions with 
0 


and respectively substituted for 

The corresponding electrical problem that infinite cable 
with lateral loss leakage touched for instant condenser 
potential there lateral leakage equation (20) still 
the solution the electrical problem; then not the potential, 
but the potential can derived easily from it, well known. 

according the unit heat used, the amount 
heat required raise the mass section the plate unit 
tion (20) becomes 


course this equation only the same grade approximation 
(15). will the more nearly exact the smaller and, since 
the product and measures the heat section unit 
area and remain constant, the greater the limit 
should have the solution for infinitely hot plane. The form 
this solution have already found from (6) and the remarks 
foilowing 


Calling the total heat associated initially with unit area 


| 
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0 


reduces (22) the form (21). the general form 
equation (21), which approximate for plate actual thickness 
4x, exact for the infinitely hot plane. shall revert this 
important fact later. 

want the exact equation for the plate thickness 
can get the use Fourier integral. Making the obvious 
changes (17) suit the case linear flow, and giving 


other values find 


Putting this approximate form, have 


the first term which equation (20). The forms the curves for 
(20) are exhibited Plates XXIII and XXIV. With values 


for values the distance and respectively. The second 
term (24) enables tell approximately the degree closeness 
(20) the exact equation (23). Taking the unit 


9 
length, the error will everywhere greater than 
9 


zero and too low 26. This then nearer approxima- 
tion than the one discussed for the case hot particle, was 
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expected. general, for any value the error not more 


greater than the error not more than .01% from 


gradually from zero, and after that increases again. 


The correspondingly approximate equation for the current 


flow heat this case 


The forms these curves are given Plates and XXVIII. 


and respectively with values 
value the distance and respectively. 


The exact equation for the flow, found from (23), 


are for values the time 


the curves for which have not been drawn. 

adding the effects infinite number such plates 
can get the temperature due one-half space initially uniform 
temperature and the other half zero temperature. Take the 
point which the temperature desired, the cold half and 
distance from the surface separation, and take the origin 
that surface the foot the perpendicular from Let one 
the plates making the other half the medium 
from the origin. Then the equation (20) becomes 
and becomes hence the temperature due series 
gration, 
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could arrive the solution for this case using Fourier’s 
integrals, did for equation (23), giving the value 
get once equation (27) again. 

This latter method gives the exact solution for the problem and 
yet gives the same result the former method, from which one 
might expect naturally enough approximate solution, since 
get integrating solutions that were approximate. This the 
point which attention was called applying our results this 
case have the integration approximate solutions exact 
solution. The first explanation offered this unexpected result 
apt that the approximation used the more exact the dis- 
tance the greater; but have seen earlier that just the 
contrary true and that great distances (20) ceases 
properly called solution unless the time taken very great. The 
real explanation simply that the operations summation and 
integration are not always the same, and this case point. 
Nothing commoner applying mathematics physics than 
use mathematical processes with laxity and test the legitimacy 
the application the results. uncommon have sum- 
mation made improperly integration that lose sight the 
mathematical fact that the operations are not equivalent. take 
similarly the first two terms Taylor’s series expansion 
sufficiently close approximation almost any piece analysis, 
without questioning whether the function under consideration can 
expanded and without reference the value the terms 
take differential coefficients without asking 
whether they can have meaning, etc. The good excuse offered 
that the chances are overwhelmingly our favor, and that 
have mistake shall quickly find out from the results. 
Had actually made summation the above problem should 
have got approximate result, but integrating get the limit 
toward which the summation tends tends towards zero, and 
happens this case that this the exact solution. finding 
area take series strips area and however infinites- 
imally small is, long something and not zero, the sum 


such strips not the exact area required the limit 


toward which the sum tends tends zero, and know from 
the familiar example Fourier’s series how the value can change 
actually the limit. happens the present case that 
made smaller and smaller, and correspondingly greater and 
2 

exact solution for infinite plane (see under (21) and (22)). 
making the integration above, that is, finding the limit the 
summation, get necessarily exact solution because the limit 
each term the solution exact. Had approached the limit 
some other way than keeping constant might have got 
quite different result. 

The forms the curves for (27) are shown Plates XXVII 
and XXVIII. Curves Z', and are drawn with values 


and are drawn with values abscissz for values 
the distance and respectively. 

Since the current flow got from the temperature differ- 
entiation with regard and since equation (27) was got from 
(20) integration with regard evident that the 
curves for the potential temperature (20) are the curves for 


current the present problem. 


greater order keep constant, the limit the 


abscissze for values the time 


These curves are given Plates XXIII and XXIV for points 
the right the origin the form for points the left obvious, 
since the curves are symmetrical about the plane. 
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NEW METHOD TRANSITING STARS. 
MONROE SNYDER. 
(Read April 1902.) 

The method observing transits stars, here described 
preliminary and general manner, consists driving the mi- 
crometer screw and hence micrometer thread transit instru- 
ment means electric motor the uniform speed pertain- 
ing any given declination, the same time that the observer 
secondary adjustment secures and maintains accurate bisection 
the star, while given positions the screw and hence thread are 
automatically recorded chronograph. 

now more than four years since the writer described the 
method his associates interested astronomical observation. 
the autumn 1899 this plan electrically driving the transit 
thread was also mentioned Professors Wadsworth and Morley 
and some length discussed with the latter. Working drawings 
the special instrument which present gives concrete expres- 
sion the method were completed September, 1900. The 
electrical transiter,’’ more simply for brevity 
the new device has been named, was mounted the small me- 
ridian circle the Philadelphia Observatory February, 
and there subjected many tests and improvements since. The 
demands the writer’s time have, however, not permitted that 
singleness devotion which the transiter and its interesting 
method should receive, and does not, therefore, seem desirable 
any longer withhold preliminary communication the 
subject. 

The fundamental idea moving transit micrometer wire 
means clockwork synchronously with the star’s motion was 
proposed 1865 But Repsold due the persistent 
pursuit the idea that personal equation can banished from 
transit observations mechanical methods. And although his 
practical solutions the problem have hardly proved adequate, 
they have stimulated and permitted serious efforts the part 
observers. 

The first suggestion Repsold,? made 1888, mount the 


Carl Braun, Das Leipzig, 1865. 
Repsold, Durchgangs-Instrument mit Uhrbewegung,” Nach., 
2828. 
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base the transit instrument polar axis and within limited 
range drive the instrument the diurnal motion means 
clockwork, and some undescribed manner keep bi- 
sected determine the meridian passage through electrical 
signals automatically made. The plan admirably met the chief 
difficulty the varying rate motion due difference decli- 
nation, but was abandoned account the great mass 
moved. 

has the writer, however, seemed likely that applying 
powerful electric motor strictly constant speed, and using 
second electric motor with regulable speed for driving one element 
differential gear which engages the shaft driven the main 
motor, several other electrical devices not requiring men- 
tion, equatorially mounted transit instrument can driven 
stellar bisection and readily kept adjusted. 

second plan, Neuer Vorschlag zur Vermeidung des 
lichen Zeit-Fehlers bei was proposed 
1889 and tested Becker’ 1891 with moder- 
erately favorable new form micrometer, made for the 
Madison Observatory was described 1896, and with 
the general plan its construction the writer became acquainted 
the autumn 1897. This specially designed and rather com- 
plicated micrometer requires that star bisection shall main- 
tained twirling the micrometer shaft alternately with each hand 
the observer. While this twirling proceeding the ten elec- 
trical contacts drum mounted the micrometer screw deter- 
mine many records the chronograph. This Repsold method, 
while not lacking ingenuity, seemed the writer labor under 
the following defects: alternating twirling motion the mi- 
crometer, even when communicated with the greatest adroitness, 
not approximately uniform motion. The observer attached 
the instrument both hands, and incessantly committed 
the most painful attention. Good results could hardly secured 
without the most prolonged and painstaking practice. Through 
his special habit twirling each observer must have new form 


Repsold, Astron. Nach., 2940, 1889, September. 

Becker, Ueber einige von Durchgangs Beobachtungen 
nach dem neuen Repsold’schen Verfahren,” Nach., 3036, 1891, Marz. 

Neue Mikrometer von Repsold Sohne,” Nach., 3377, 1896, 
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personal equation. Even the averaging secured the great 
number electrical contacts does not certainly eliminate the pe- 
culiarities given habit twirling. any rate the great 
number signals read from the chronographic sheet consti- 
tutes very serious infliction time and patience. Finally, the 
Repsold method does not, during any given star transit, offer 
ready and direct means comparison with the ordinary methods 
observation. 

The difficulties experienced acquiring reliable observing 
habits with the Repsold transit micrometer are evident from the 
reports and The latter is, seems, 
the only American observer who has tried the Repsold device any 
extent, and says that after considerable practice’’ obtained 
the same probable error the method for ‘‘a signal under good 
conditions for single thread when observing with fixed 
reticule and 

And yet not surprising that among European observers 
engaged work, the Repsold method should after pro- 
longed discipline yield excellent results. extended 
paper its application longitude work, points with enthusiasm 
the superior results obtained. considers the former indiffer- 
ent results due lack practice and insists that the highest 
effectiveness, this method, attained only after long season 
active experience. erlangt das Maximum der Leis- 
tungsfahigkeit doch auch bei dieser Methode erst nach langer 

These experiences practiced observers, while pointing the 
value the plan micrometer thread motion eliminating per- 
sonal equation and its variations, confirm the anticipations the 
writer the inherent defects the Repsold method. 
therefore interesting note that experiments for relieving some 
the imperfections the method have been going the Konis- 


ett. 

Ueber das neue selbstregistrirende Mikrometer von Repsold, Petersburg, 
1897. 

Flint,“ The Repsold Micrometer the Washburn Observatory,” 
Astron, 470, 1899, September. 

Prof. Th. Albrecht, Die Beobachtungsmethode mittelst des Repsold’schen 
Registrirmikrometers ihrer Anwendung auf 
3699, 1901, Marz. 
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berg Observatory, where its Director, has successfully 
applied clockwork directly the Repsold micrometer, and thus 
unquestionably improved its usefulness. With this work the writer 
became acquainted only after his own plan had been consummated 
and the resulting instrument constructed and mounted for use. Dr. 
Cohn,’ the same Observatory, has recently published extended 
investigation which shows marked advances accuracy over the 
usual methods observing. Struve’s method has, however, thus 
far involved the unsymmetrical placing the weight the appa- 
ratus and, while itself possessing serious mechanical limitations, 
does not avoid certain peculiarities and limitations the Repsold 
micrometer. The necessity therefore still exists for method that 
shall flexible adaptation and use, and not impose unreason- 
able conditions the observer. 

The conditions attained effective method were early 
formulated the writer substantially 

The ordinary micrometer transit instrument shall used, 
and its movable wire driven electrically approximately uniform 
speed. The rate driving shall, required, vary with the decli- 
nation. The direction motion shall instantly reversible. 
The wire shall promptly readily started its course when bi- 
section the star occurs. While motion the wire shall 
easily regulable for bisection the The automatic chrono- 
graphic record shall made whole turns fractions 
turn the screw desired. 

practically studying the electrical method determining and 
controlling the motion the thread transit micrometer, has 
been found that there are three principal plans adaptation 
available 

small electric motor may placed near the head 
the transit instrument, with its axis parallel that the instru- 
ment. The varying rate motion required for change decli- 
nation may then secured regulating the field the motor 
and, necessary, also that small dynamo supplying the cur- 
rent. The main difficulties this plan are, the wide range 

1H. Struve, die Verbindung eines Uhrwerks mit dem 
lichen Mikrometer von Repsold,” Nach., 3719, 1901, 

Dr, Fritz Cohn, Ergebnisse von Beobachtungen Repsold’schen Regis- 
trirmikrometer bei Anwendung eines Uhrwerks,” Nach., 3766-67, 1901, 
November. 
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speed regulation required and the interference due inertia 
starting. 

Equatorial speed that absolutely constant but slightly 
regulable may given the motor, similarly placed, and the 
ing rate motion proper each declination determined me- 
chanical gearing, consisting principally two friction disks placed 
right angles each other, some other mechanical equiva- 
lent. Both these plans require special care the 
and mounting the motor, obviate the communication 
injurious vibration the transit instrument. 

III. may some instances desirable place the electric 
motor separate support near the base the instrument, and 
then means light steel shaft entering the axis the transit 
finally communicate the required motion the micrometer screw. 
All the motions and controls peculiar either the other plans 
may secured this form transiter, excepting that the micro- 
meter cannot all driven during the time necessary for reversal 
instrument. This limitation would some instances 
rather annoying, not destructive facilities the method 
should furnish. 

also quite feasible place certain elements the transiter 
separate support and communicate the motion small slow- 
speed alternating current-motor placed the head the transit 
instrument and connected with the micrometer, and obviate 
practically all the mechanical and electrical difficulties. Experi- 
ments this direction are progress. 

the attempt made actualize the electrical method driving 
the transit micrometer contending obstacles and facilities led, 
first trial, the selection the second plan mentioned, namely, 
that gearing from small motor fixed speed placed near the 
head the instrument. reaching this conclusion the writer was 
greatly assisted his friend and former student, Dr. Geis- 
singer, who, immediately the method the electrical transiter and 
the conditions imposed had been described, became enamored 
the delicate mechanical and electrical problem. Detail drawings 
transiter this type were prepared under the writer’s direction 
Dr. Geissinger, and has introduced several ingenious devices 
which admirably meet the conditions set. The special aim the 
writer construct form transiter that may, without serious 
modification, attached any transit instrument. should not 
involve special form micrometer nor any way vitiate the in- 
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strument for its usual work however accurate. Excepting the 
unnecessary weight the parts and general coarseness the 
mechanism, the transiter now constructed fairly meets all the de- 
mands originally set and besides introduces some new conven- 
iences. Although not the intention present give de- 
tailed description the transiter, may allowable briefly 
mention several its 

Regulation the bisection star easy and definite. 
record made but once for each revolution the micrometer, 
and records will increased frequency only special work 
demands. predetermined schedule recording can deter- 
mined for any given run the micrometer. Back lash the 
screw reversal motion may completely eliminated 
the adjustment the electrical contacts. The whole transiter 
may balanced symmetrically the instrument, 
changes the instrumental constants avoided. Instantaneous re- 
versal the motion the micrometer permits many conven- 
iences method work. determinations time and 
longitude the tendency has late been reverse the transit in- 
strument during the passage each star, thus eliminate 
series errors and facilitate reductions. The transiter its 
ability reverse motion instantly, and <ven automatically, lends 
itself readily this method work. 

From the beginning when was completed, until the 
present the transiter has been the subject many tests and 
some improvements, and for year more hoped may 
destined progressive change. mounted the four- 
inch meridian circle, for which expected suitable place may 
found the Suburban Photographic Station the Observatory, 
when this Station shall have been definitely located, but only after 
the completion the present series experiments with the transi- 
ter, and the determination the latitude and longitude the City 
Station the Observatory. 

Personal equation all its variations remains much more 
serious factor than many painstaking astronomers, who have not 
sufficiently practiced their accuracy even against simple personal 
equation machine, are willing admit. then gratifying 
find that Professor has recently been willing propose 

Langley presided the meeting, and had recent meeting 


the American Astronomical and Astrophysical Society described his new and 
very ingenious method obviating personal equation any time observation. 
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entirely novel and highly suggestive method for its elimination 
many classes observation. And may therefore permis- 
sible, this presence, draw attention the fact that the 
method the electrical transiter permits for the first time the de- 
termination the absolute personal equation any and every de- 
sired star transit, and the star itself. While reserving com- 
plete discussion this subject for future occasion, should 
stated that several plans offer themselves this end the 
mention but one: The usual wires are undisturbed, and the 
transiter can adjusted cut itself and out automati- 
cally certain parts the run and only there receive the at- 
tention the observer for star-bisection. other portions 
the run the usual method chronographic signals, even the 
eye and ear method may employed, and so, reduction the 
middle, compared with the transiter’s automatic signals. Per- 
sonal equation may thus studied with facility the stars 
themselves and its variability traced through simple observation 
series observations, and whatever sufficiently stable ex- 
pressed function either the stellar declination stellar 
magnitude even the physical condition the observer. 

seems rather likely that finally all such study the personal 
equation, when shall have clearly demonstrated the unreliable 
character the usual methods transit observation and the ade- 
quate accuracy the newer method, will relegated the 
Psychological Laboratory. Certain that the banishment 
reaction time from transit observations and the reduction this 
class errors those bisection, either star image 
thread thread interval star, means epoch ob- 
servational astronomy whose actual realization suitable devices 
worthy challenge our best efforts. 

With automatic transiter allowing easy and accurate bi- 
sections, chronograph recording with the utmost accuracy, and 
clock the best mechanism kept under constant pressure and 
temperature, new field for accurate work longitude determi- 
nation and the evaluation stellar position and stellar parallax 
would opened the activity the astronomer. 


PHILADELPHIA OBSERVATORY, March, 1902. 
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